This mark 
tells you 

a product 
is made of 
modern, 
dependable 
Steel. 


AT 


Whether it jumps to make a discovery that’s out of this 
world, or sits down quietly to spend a century or two on 
atomic research, steel is the only material that has the 
strength and vigor to keep up with the reach of modern 
man’s mind. 


New Stainless Steels developed by United States Steel 
withstand the vibration and friction of unearthly speeds. 
New USS Steel Forgings shape atomic reactors and nuclear 
power systems. Look around. You’ll see steel in so many 
places—building strength. And steel depends on men like 
you. For information about the many career opportunities 
at U.S. Steel, including financial analysis or sales, send 


the coupon. USS is a registered trademark 


United States Steel (iss) 


United States Steel Corporation 
Personnel Division 

Room 6085A, 525 William Penn Place 
Pittsburgh 30, Pennsylvania 


Please send me career information about U.S. Steel. 


Name 


School 


Address 


Citv== Zone=——_ State 


Things 
we know about 


tomorrow: 


A new Westinghouse development could be your heart's best friend! 


It is a little electronic device with the unusual name of "Cardiac Pacer." 
Originally, it was developed to provide a gentle boost to a patient 

whose heart faltered or stopped during an operation, or for use as a heart 
stimulant in hospital recovery rooms. 

Now Westinghouse is working to perfect it for personal use on millions of 
heart patients by their physicians. It would be light and easy to carry about. 
It may not be cheap, but then life is worth a lot to any of us. 

Part of the plan for the future is a radio receiver about the size of a pack 
of cigarettes which a doctor could carry with him and, if any of his heart 
patients had any trouble, the radio would beep-beep the doctor. He could 
then tune in to that patient, listen to his heart beats, if necessary, and 
advise emergency treatment. Wondrous are the uses of electricity. 

To learn more about your future with Westinghouse, ‘i 

write L. H. Noggle, Westinghouse Educational Westinghouse 
Dept., Ardmore & Brinton Roads, Pittsburgh 2l, Pa. 

You can be sure ... if it's Westinghouse. 


ee 


The Periodic Table lists all the known elements of the world we live in... more than half of them used by Union Carbide 


This is the world of Union Carbide 


... bringing you a steady stream of better products from the basic elements of nature 


You’re probably one of the millions who have used such Union 
Carbide products as PRESTONE anti-freeze, EVEREADY flashlights and bat- 
teries, or PyRoFAX bottled gas. But the major part of Union Carbide’s output 
is in basic materials, employed by more than 50,000 industrial customers to 
fill your life with useful things. 


The 70,000 people of Union Carbide operate more than 400 
plants, mines, mills, laboratories, warehouses, and offices in the United States, 
Canada, and Puerto Rico. With these vast resources and skills, and the help 
of 35,000 suppliers, they create a variety of products in the fields of metals, 
carbons, gases, plastics, and chemicals. 


It is men and women working together to provide new and 
better materials that gives full meaning to Union Carbide. And the people 
of Union Carbide, backed by 128,000 stockholders, will go on bringing you 
the necessities and conveniences that will help keep our standard of living 
the highest in the world. Periodic Chart ©Welch—Chicago 


The terms ‘‘Eveready,” “‘Prestone,” “‘Pyrofax,’”’ and “Union Carbide’’ are trade marks of Union Carbide Corporation. 


Learn more about the products of 
Union Carbide and its work in 
atomic energy. Visit the science 
exhibit at 270 Park Avenue, New 
York, or write for booklet ‘‘The Ex- 
citing Universe of Union Carbide.’’ 
Union Carbide Corporation, 270 
Park Avenue, New York 17, N. Y. 
In Canada, Union Carbide Canada 
Limited, Toronto. 
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OW TO DESIGN A TRADEMARK 


Why, it’s easy as A-B-C. Just start with a simple shape, 
one that’s readily identified and easily remembered. 
(The Jenkins Diamond is a good example.) Then just fill 
in the blank spaces. That’s all there is to it, and almost 
anyone can do it! 


HOW TO MAKE | 


Ah, that isn’t so easy nor so simple. 


A trademark is like a man’s signature: it can mean much 
or it can mean little. 


Time and performance make the difference. 


Take the Jenkins Bros. trademark. There’s nothing tricky 
about the design, certainly nothing fancy about the words. 


Yet buyers and specifiers of valves everywhere 
know and respect this simple device, this mark. 


Why? Because in all the years since 1864 there has been 
no compromise in the quality of Jenkins Valves. We know 
it; you know it. 


And that is the only way we know to make a trademark 


meaningful. That will always be the Jenkins way of 
making valves. 


JENKINS BROS 


100 PARK AVENUE, NEW YORK 1? 
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Dow means an opportunity for 
individuals, ideals, ideas 


INDIVIDUALS. Chemistry seems to draw a particular kind of 
person. Whether he’s a scientist or a salesman, an engineer 
or a marketing man, when he chooses the chemical industry 
for his career he singles himself out as an individual. This is 
the kind of person who makes up the Dow organization. At 
Dow, teamwork has its place, but it is recognized, too, that 
most great ideas are born in the mind of an individual as he 
thinks about the problem. 


IDEALS. People may occasionally speak disparagingly of 
someone as “a dreamer and an idealist.” But these are 
exactly the qualities of all the men who seek to make some- 
thing great out of something commonplace. When Herbert 
H. Dow turned an insignificant brine well into a vast chem- 
ical empire, he established the Dow philosophy that “every- 


thing must be good for something, and we will make it 
work.” The rest remained for one other factor. 


IDEAS. There are few places in the world that allow more 
room for ideas than a chemical company. In the first place, 
new chemicals, most of them never before existent at all, 
are made at an astounding rate. If the chemical is made for 
a specific job, then at least one application is known for it. 
But many others are the result of pure research or are 
by-products. These require ideas to put them to work, or to 
convert them, or to use them for undreamed-of applications. 
At Dow, sound ideas are tantamount to action. 


To learn more about the Dow opportunity, visit, or write to 
the Technical Employment Manager at one of the locations 
listed below. 


California—Pittsburg, Seal Beach * Colorado—Rocky Flats * Ilinois—The Dow Metal Products Company, Madison * Louisiana—Plaquemine 
Massachusetts—Eastern Research Laboratory, Framingham * Ohio—The Dobeckmun Company; Dow Industrial Service, Cleveland 
Oklahoma—Dowell Division, Tulsa * Texas—Freeport * Virginia—Williamsburg * Canada—Sarnia, Ontario 


THE DOW CHEMICAL COMPANY + MIDLAND, MICHIGAN 
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| From the Editor’s Desk... . 


The Thinking Man 


The thinking man | am about to discuss might possibly be an engineer but 
could just as easily be anyone. Picture two men talking in a television com- 
mercial. The first man says, “Say, you look like a man who thinks for himself. 
What cigarette do you smoke?” The second replies, “You are right, | do think 
for myself. That is why | don’t smoke.” To me this scene would seem much more 
realistic. Dr. Donald K. Pumroy, a University of Maryland psychologist, conducted 
a survey of college students which showed that smokers had a lower grade 
point than non-smokers and that heavy smokers had yet lower grades. This 
same trend has been the result of about ten different surveys since 1909. Dr. 
Pumroy summarized his results by saying that since society rules out smoking 
before a particular age, a child finds the best way to appear grown-up or to 
rebel against adult culture is to smoke. Society also states that you should study. 


To rebel—smoke and don’t study. 


The thinking man must think about both the welfare of himself and others. 
To me scientific research has proved that cigarette smokers are more susceptible 
to lung cancer which can result in the surgical loss of a tung. Many high schools 
show a color film of the operation of the removal of the blacked and damaged 
lung. Self welfare might also include the yellowed, stained finger nails and 
teeth that are the distinctive marks of a smoker. Economically speaking, smoking 
is expensive. The average pack-a-day smoker spends almost a hundred dollars 


a year on cigarettes, not to mention the costs of lighters, ashtrays, burned up- 


holstery and clothing, etc. 


To non-smoking friends the smoker is an cbhnoxious neighbor. The smoke 
blown carelessly around the room gets painfully in the eyes and nostrils of the 
uninitiated, and the unpleasant odor that lingers in homes, automobiles, and 
clothing is annoying. Have you ever noticed how easily automobile windows 


fog in the winter when people are or have been smoking in the car? 


If after weighing the above facts carefully, you can honestly say to yourself, 
“Ky reasons for smoking outweigh the opposition,” go ahead and smoke. If you 
go ahead and smoke without considering these ideas, don’t call yourself a 


thinking man. All | ask is that you think before you contribute to the cigarette 


industry. 
—C. H. J. 


POLARIS: Northrop’s Datico checks SKYBOLT: Guidance and navigation MERCURY: The pets ae 

out Polaris at all levels of mainte- systems are being developed by Nor- tem is designed to a e Mer- 

nance and operation. throp for this new and highly secret Cury astronaut down safely. 
air-launched ballistic missile. 


Northrop 1s now active in more 


X-15: Northrop produces Q-Ball, the AERODYNAMICS: Northrop $ Laminar TITAN: Northrop supplies complete 
flight angle sensor for safe re-entry Flow Control technique is designed technical and industrial management 
of X-15 and other aerospace vehicles. to greatly increase aircraft range, flex- to activate the T-2 Titan missile base. 


ibility, cargo and passenger capacity. 


For work on these advanced programs, we seek exceptional engineers, scientists and mathematici: 


WK: Northrop produces airframe 
ponents, ground handling and 
inching equipment for this air de- 
fise missile. 


‘ARGET MISSILES: Northrop has pro- 
juced more than 50,000 electroni- 
ally-controlled aerial targets, and 
iurveillance drones. 


rite Northrop Corporation, Box 1525, Beverly Hills, California. Divisions: Norair, Nortronics, Radioplane. 


COMMUNICATIONS: Northrop designs 
the trans-Pacific Scatter Communi- 
cations Network and other world- 
wide communication systems for 
U.S. and free world governments. 


COMMERCIAL METAL PRODUCTS: Nor- 
throp produces aluminum architec- 
tural shapes for many important 
industrial and commercial buildings. 


T-38: World’s first supersonic twin- 
jet trainer is built by Northrop for 
the United States Air Force. 


n 70 important programs 


SPACE RESEARCH: Northrop’s accel- 
erated space research programs 
reach into such advanced areas as 
maneuverability, rendezvous, space 
vehicle maintenance, space probes, 
and the survival of men in space. 


What’s going on here? 
Papermaking!—but you 
needn’t know a single thing about 
the process—that is, to start with. What 
we want to know is, can you 
demonstrate engineering proficiency 
in any of these fields: mechanical 
engineering, electrical engineering 


Paper was first made by (with mechanical interests), vibration, fluids, 

ZT a UE Eee NA balance, noise control in sound levels, power 

f transmission, chemistry of papermaking, machine design, controls, 
structures, thermodynamics, lubrication, stress, and instrumentation? 


If engineering is your field, you may find a real 

challenge at Beloit Iron Works—where the world’s largest papermaking machines 
are designed and built. In the papermaking field, there is 

scarcely a branch in which Beloit hasn’t broken a record or 
introduced an engineering innovation or refinement. 


Beloit engineering—since 1858— 
has set standards for paper- 
making around the world. 

Beloit also manufactures machines 

and equipment in Pennsylvania, 


Massachusetts, England, 


Japan, Italy. As for the 


wa 
Beloit paper 


machines 
facilities. It’s also the home 


RN LL 
Se < 
ae are frequently 
longer than 
a football 
field 
of Beloit College. It’s located in the heart of the 


Midwest’s lake and recreational region. Let us tell you more. 


community, Beloit, Wisconsin, 
is a place of pleasant 
dwellings and modern shopping 


send for brochure: “Your Future at Beloit.” 


s, 
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NY i 
For Interview appointment date consult your College 


S| SS = 
2) aay Oo) fs by ['] : 
: AM (\2e=-he= a Placement Director—or send for brochure: 
zi Sasa 


= A Belolt Iron Works, Personnel Division 
<7) . = soe ' ’ 
AYER: Be aoe ME, eS PAINS Beloit, Wisconsin 
‘¢ OF ete, ie SOP HES AX om' Ee ; “ ” 
(Pp SYST ADO fa Please send me illustrated “Beloit brochure 
Beloit, Wisconsin, is a college town Name 
School 
Date of graduation 
Address 
City Zone State 
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Manned space missions of extended flight 
duration must have a large, continuous, long last- 
ing and reliable source of electrical power. Only 
a nuclear reactor heat source is compatible with 
these requirements to provide power for propul- 
sion and to operate all equipment aboard the 
spacecraft. Advanced nuclear energy conversion 
systems are now being developed by Garrett’s 
AiResearch divisions to meet these new power 
requirements. 

Besides nuclear and solar power systems for 
space applications, other project areas at Garrett 
include: electronic systems, such as flight data com- 
puters and solid state transistorized conversion 
systems for high speed generators; and complete 


THE 


OUT OF THE LABORATORY 


environmental systems for advanced flight vehicles. 

This diversification of project areas enables 
the engineer at Garrett to specialize or diversify 
according to his interest, not only making work 
more interesting but increasing the opportunities 
for responsibility and advancement. 

An orientation program lasting a number of 
months is available for the newly graduated engi- 
neer, working on assignments with highly experi- 
enced engineers in laboratory, preliminary design 
and development projects. In this way his most 
profitable areas of interest can be found. 

For further information about a career with The 
Garrett Corporation, write to Mr. G. D. Bradley 
in Los Angeles. 


CORPORATION 


AiResearch Manufacturing Divisions 


Los Angeles 45, California * Phoenix, Arizona 


OTHER DIVISIONS AND SUBSIDIARIES: AIRSUPPLY-AERO ENGINEERING @® AIRESEARCH AVIATION SERVICE ® GARRETT SUPPLY @® AIR CRUISERS 
AIRESEARCH INDUSTRIAL @© GARRETT MANUFACTURING LIMITED © MARWEDEL ® GARRETT INTERNATIONAL S.A. © GARRETT (JAPAN) LIMITED 
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ow do You 


shallenge? 


At Delco Radio we’re meeting the staggering challenges of the 


Space Age with a combination of outstanding resources and abilities. 


Latest addition to the Delco complex of over one million 
square feet of modern laboratory, manufacturing and office facilities 
is the new 125,000 sq. ft. research and engineering center now 


under construction in Kokomo, Indiana. 


But physical resources are only half the story. Delco’s rise 
to prominence in the fields of electronics and solid state physics 


has been led by men of unusual abilities. 


And, just as it’s necessary to continue expanding our physical 
resources, we must continue to seek out capable men to meet the 
increasing challenges of the future. We need ambitious young 


men with new ideas—new talent. 


If a bold, aggressive program of action is what you’re interested in, 


write to Mr. Carl Longshore—Supervisor, Salaried Employment, 


or talk with our representative when he visits your campus. 


caanenannnl ean Lt 
aie TUSSLE 


DELCO’S NE 


»<DELCO RADIO DIvISIon or GENERAL Motors 


Koxomo, INDIANA 
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Engineering on Display 


Dean, Students, and Faculty 


Welcome Open House Visitors 


Each year brings growing interest and appreciation 
for Open House: more of you come as guests of the 
College to find out what engineering is all about—at 
least as much as a quick visit will tell. To all of you 
we open our doors gladly, both because this is your 
institution in a very real sense, and because of your 
concern with engineering as a discipline and a way of 
contributing to the future of our nation and of the 
worid. 

Perhaps | should emphasize that this is primarily 
a student effort to explain engineering for the public. 
Open House is organized by the student societies of 
the Engineering College through the Engineering Coun- 
cil and the representatives of the several instructional 
departments. The administration of Open House is itself 
a complex task, involving a general student chairman, 
a central committee, and departmental committees for 
each of the dozen or more subject-matter areas in or 
associated with the College. These student groups are, 
of course, advised and supported by the Faculty in the 
many matters which require joint effort, though the 
basic responsibility remains a student one. 

Some of our many student ambassadors you may 
have seen when they returned to their schoois during 
the January between-semesters break. They then issue 
their own personal invitations and supply information, 
programs, and posters announcing Open House. On in- 
vitation, they also will talk to individuals or classes 
about their own experiences in engineering. Should your 
schoo! not have had such an alumnus visit, and should 
you wish one, please let us know. This can be done 
either directly (my office is 106 Civil Engineering Hall, 
and | am always glad to see you personaliy as my ap- 
pointments permit), or through Technograph. We will 
then try to arrange a visit for this year or next. 


Challenges Ahead 


High school and even junior high school students 
should know as much as possible about engineering as 
early as possible. Then they can take the solid subjects 
needed in preparation for college, including a maximum 
of physical sciences, mathematics, foreign languages, 
English and speech, and history or other cultural sub- 
jects. 

This wil! broaden rather than narrow career choices. 
Good preparation for engineering is equally good for 
any other college curriculum. Indeed, an undergraduate 
education in engineering, increasingly combined with 
liberal arts to give a balanced curriculum, represents 
an ideal background for later study of law, business 
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W. L. Everitt 


Dean of Engineering 


administration, and other fields outside engineering 
practice. 

At the same time, engineering problems in ma- 
terials, energy, communication, and international reta- 
tions are now difficult enough to challenge our best 
minds, even with the broadest and deepest education 
we can give them. Thus engineering practice more and 
more demands advanced graduate study beyond the 
four-year basic course, and offers correspondingly great- 
er career opportunities in return. 

Applications of engineering education range widely 
—from space exploration, radio-astronomy, and rocket 
or missi‘e trajectories and propulsion through the physics 
and electronics of solid state science, through normal 
research and production of standard articles, on to spe 
cial fields such as computers and automation. Also, 
those who prefer to develop practical and manuai skills, 
rather than the highly theoretical and mathematical 
work of the engineering college, should consider the 
direct training possibilities of the technical institutes. 
Large numbers of competent technicians are needed for 
construction and maintenance of perfected designs and 
operational equipment. 


Look Behind The Gadgets 


At Urbana during Open House you will see many 
examples of these engineering functions in displays, 
laboratory exhibits, and demonstrations. It is of course 
easier to show the physical side of engineering. You 
must, therefore, try hard to look behind the machines 
and devices to find the principtes and thinking which 
made them possible. You will be aided in this by our 
student honor societies in engineering, Tau Beta Pi and 
Sigma Tau, whose members will discuss texts, course 
content, curricula, and scholarships, as well as give you 
personal and individual advice. Faculty members and | 
and my staff will also be glad to talk with you if you 
have questions. This will be especially easy if you can 
let us know of your interest in advance. 

Thus we in the College of Engineering urge you all 
to visit us at Open House—students, advisers, parents, 
citizens, alumni, and industry representatives. We hope 
that each of you will find much of interest here. You 
are equally weicome whether you seek a career in engi 
neering through attending college here or elsewhere, or 
whether you are simply satisfying a curiosity about 
science and technology as an important part of our 
modern world. We therefore invite you cordialiy, ap- 
preciate your company, and will do our best to see that 
you are made to fee! at home when you arrive. 


1] 


PROGRESS 
REPORT 


OAK CREEK TO PRODUCE 1,050,000 KW 


In 1957, Wisconsin Electric Power Company’s Oak Creek power plant became the 
largest power plant in Wisconsin, generating 500,000 kw in the first four units 
shown to the left of the white line on the photo. Five years later — by the end of 
1961 —it will produce 1,050,000 kw. 


A growing industry, indeed. The 275,000 kw unit 6 will be housed in the nearly 
completed structure at the right. Unit 6 will include improvements over its “twin” 
unit 5, which was placed in service at the end of 1959. Unit 5 is just left of the largest 
stack. As in all Company operations, design and development work is assigned to 
Company engineers. The Company is also participating in atomic power research 
at the Enrico Fermi plant at Monroe, Michigan. 


Engineers have abundant opportunities here in all fields for personal progress in 
power. In addition to a wide diversity of industry, the Company’s service area offers 
a good balance of commercial and farming activities. A good place to work and live. 


WISCONSIN ELECTRIC POWER COMPANY 
SYSTEM 


Wisconsin Electric Power Co. Wisconsin Michigan Power Co. Wisconsin Natural Gas Co. 
MILWAUKEE, WIS, APPLETON, WIS. RACINE, WIS. 
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ONE IN A SERIES 


Bendix answers your questions 


WHAT COMPANY , 
SHOULD | JOIN? 


When there is a choice of employment opportunities, most 
graduating engineers and scientists make some sort of list of the 
advantages offered by each prospective employer. 


Some men put salary at the top of the list. Many lean toward the 
company offering them the best chance at creativity ... the widest scope 
for developing their interests and increasing their professional stature. 
Others favor job security, company size and stability, or geographic 
location. The final choice generally is made on the basis of the 
biggest “package” of advantages offered. 


Probably no organization today can offer a longer list of 
employment advantages than The Bendix Corporation. 
One of the world’s most highly regarded, stable, 
and diversified engineering-research-manu- 
facturing corporations, Bendix has 25 
divisions which produce, literally, ‘“‘a 
thousand diversified products.” The 
wide geographic spread of these 
divisions can be seen in the 

listing below. 


Starting salaries paid by Bendix are 
competitive with those offered by 
other companies—naturally, better 
talents are more highly rewarded. 
Bendix readily recognizes achieve- 
ment, and gives the developing 
engineer and scientist wide lati- 
tude in his field of interest. 


Ask your Placement Director 
about Bendix—where you can 
build your career to suit your 
talents. If you can’t arrange a 
personal interview, write to 
C. C. Cleveland, The Bendix 
Corporation, Fisher Building, 
Detroit 2, Michigan, for 
more details. 


IOWA - MARYLAND - MICHIGAN + MISSOURI - NEW JERSEY + NEW YORK + OHIO + PENNSYLVANIA 


CAREER OPPORTUNITIES IN: CALIFORNIA + CONNECTICUT - INDIANA - 


rn Conde” 


CORPORATION 
Fisher Bldg., Detroit 2, Mich. 


A THOUSAND DIVERSIFIED PRODUCTS SERVING THESE FIELDS: 
automctive « electronics « missiles & space + aviation + nucleonics + computer « machine tools + sonar + marine 
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PREFAB BRICK 


a new idea in 


architecture 


It would be logical to assume that any 
building materials producers who have 
been at their trade for the past 8,000 
years have made everything there is to 
be made out of their raw materials. 
However, this is not the case with the 
manufacturers of brick. Although they 
have been making one of the world’s 
oldest and strongest materials for man’s 
shelter, they know that a long history 
alone is not enough to keep up with this 
modern world. That is why brick and 
structural tile manufacturers support a 
million-dollar research program centered 
in the Structural Clay Products Re- 
search Foundation in Geneva, Illinois. 
From these labs has come a new idea in 
masonry construction—a_ prefabricated 


brick wall. 


Called the “SCR building panel,” 
(Rege Goa Pat. On. SCPR ES \rthis 
prefabricated panel is made of the same 
brick which provided shelter for man 
through the ages. Following extensive 
laboratory and field testing, the prefabri- 
cated panels were used successfully on a 
home, a small industrial building and, 
most recently, on a handsome Chicago 
clothing store. 


The Chicago store, built for the 
Hirsch Clothing Company, made wide 
use of the new  shop-fabricated — brick 
panels. It was the first large scale use 
of the panels in a commercial structure. 


The Hirsch building contains 2,052 
square feet of individual brick panels 
incorporated into 27 pre-assembled 
“plate girders” four feet wide and 19 
feet high. Each one of the plate girders 
contains 19 factory cast panels one foot 
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wide and four feet long. The panels, 
which are steel reinforced, were fabri- 
cated with ceramic glazed structural 
clay units measuring 12 inches by two 
and one-quarter inches and two and one- 


half inches thick. 


With the plate girders in place, they 
form a saw-tooth wall 19 feet high. The 
contrasting wall at the street corner is 
made of white glazed brick laid in a 
conventional manner. 


The architects, Camburas and Theo- 
dore, AIA, originally specified a saw- 
toothed brick wall which, because of its 
19 foot height, would have required a 
wall at least 12 inches thick to take the 
wind load. It actually would have been 
more than 16 inches thick at the points 
of maximum projection. However, the 
new reinforced “SCR _ building panel” 
was able to do the job with just a thick- 
ness of two and one-half inches. 


One of the most important statistics 
in the description of this new kind of 
brick wall is the fact that the wall is 
only two and one-half inches thick. Al- 
though this is quite thin particularly 
when compared to a four inch or eight 
inch brick wall, tests show that such a 
wall assembly is more than adequate in 
resisting the required wind loads over a 
19 foot vertical span. 


The basic unit of the Chicago store’s 
prefabricated brick wall is a two and 
one-half inch thick piece of hard-burned 
clay 12 inches wide and two and one- 
quarter inches high. The unit in Chica- 
go happens to be an attractive shade of 
aquamarine ceramic glazed clay but re- 
search developments have shown that the 


“SCR building panel” can be made of 
any material which now appears in reg- 
ular clay masonry and in any color cur- 
rently in use. This would include brick, 
glazed or unglazed tile and architectural 
terra cotta. 


First-time observers of the Chicago 
installation of “SCR building panels” 
were amazed to see how a brick wall 
can be erected these days. They were 
used to seeing the conventional style of 
brick masonry in which the construction 
of the wall is actually done on the very 
spot where the wall will be located. 
When trucks pulled up bearing brick 
-wall sections four feet wide by 19 feet 
high, they were surprised to learn that 
the brick wall had already been “laid” 
by bricklayers back in the shop of the 
mason contractor. 


Working with laboratory-developed 
equipment at the shop, the men quickly 
put the small clay units face down in 
a jig where they are ready for casting. 
Two slim metal reinforcing were placed 
vertically across the backs of the clay 
units and then a tough, quick-drying 
cement was poured over the whole back 
of the future panel. In just 15 minutes, 
the cement was sufficiently hardened to 
permit its removal from the jig. In 24 
hours, the panel reached full strength. 


In the development of this prefabri- 
cated panel, the Structural Clay Prod- 
ucts Research Foundation had the full 
cooperation of the Bricklayers, Masons 
& Plasterers’ International Union and 
the Mason Contractors Association of 
America, both of whom have repeatedly 
shown their interest in new methods and 
products for clay masonry. 


And what promise for the future does 
this new time-saving concept hold? The 
possibilities are many. The growing de- 
mands of the construction boom of the 
1960’s are being translated into schools, 
stores, offices, homes and a great variety 
of building needs of this exploding pop- 
ulation of ours. The “SCR building 
panel” has a definite place in this boom. 
It can be made in the sizes, clay ma- 
terials, textures and colors called for in 
any construction job. The Hirsch store 
in Chicago is the first in a new program 
by the brick and tile industry to make 
the “SCR building panel” available na- 
tionally in the next 12 months. 


Use of the panel brings to modern 
construction all of the traditional quali- 
ties of strength, fire resistance, storm 
protection, low maintenance and beauty 
which have been a part of brick walls 
for the past 8,000 years. Through the 
wonders of modern industrial research, 
the brick industry has shown that its 
products have an important place on the 
construction scene of the 1960’s and be- 
yond. 
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Workmen lifting brick wall section in place. Plate girder is four feet wide and nineteen feet high. 


15 


FEBRUARY, 1961 


there’s room to GO and 


o) 


12) 
oa 
° 


: at SIKORSKY AIRCRAFT 


A “stream-of-action” environment with unusual growth 
possibilities should be a major factor in a choice of 
career. And that’s an excellent reason for considering 
carefully the opportunities existing in Sikorsky Aircraft. 


We believe that our company is just the “right-sized 
stream’. Young engineers can enjoy diversified, small- 
group activities, as well as stature opportunities in a 
field that is wide open to the expression of imagination 
and professional competence. 


Sikorsky Aircraft is the company which pioneered the 
modern helicopter. Our current program is far-ranging 
and is recognized as one of the broadest and most 
challenging in the entire aircraft industry. , 


Work associations are stimulating and in an atmosphere 
of progress. Assignments could include joining an elec- 
tronic team of twenty to thirty associates—or—working 
with a highly selective group of four or five on interest- 
ing problems of radiation, instrumentation, auto pilot- 
age, automatic stabilization, etc. 


If you want to enter this “stream-of-action’’, the time is 
now. Opportunities for personal progress have never 
been greater. 


For detailed information about careers with us, please 
write to Mr. James L. Purfield, Employment Supervisor. 


‘DIVISION OF UNITED AIRCRAFT CORP JR T 
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HONORABLE 
ENGINEERS 


~ Jonah 


In March of last year the faculty of 
the College of Engineering approved 
the new Honors Program in Engineer- 
ing, which initiated provisions that are 
sure to bring outstanding results. 

At the present time there are approxi- 
mately two hundred students in the 
Honors Program in Engineering, thirty- 
five of which are enrolled this semester 
in the special courses provided for them. 
The others are not in honors courses be- 
cause they aren’t offered in all fields at 
the present time. The thirty-one Honors 
Program freshmen will benefit most 
since they will have honors courses avail- 
able to them in all sections as they ad- 
vance. The Engineering College co-oper- 
ates with the James Scholars Founda- 
tion in picking the freshmen students 
and all these are James Scholars. 

The aims of this program are to rec- 
ognize and to encourage scholastic ex- 
cellence and to reward Honors Program 
students for their achievement. The fac- 
ulty has advanced this acknowledgement 
by defining a new set of rules govern- 
ing a degree with honors. In this _re- 
spect the engineer in the Honors Pro- 
gram receives more recognition for his 
excellent grades than does a student who 
is not in the Honors Program. A stu- 
dent in the Honors Program who has a 
cumulative grade—point average of 4.5 
or better at graduation will receive a 
degree “with high honors,” and a stu- 
dent in the Honors Program with a 
cumulative grade-point average of 4.8 or 
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better will receive a degree “with High- 
est Honors.” A student not in this pro- 
gram receives a degree “with honors” 
if he meets the established requirements. 

There are other advantages for those 
in the Honors Program. The student 
has the advantage of pre-registration, 
smaller classes, more experienced in- 
structors, and special seminar sessions 
during the junior and senior years. He 
takes special experimental courses that 
utilize more comprehensible and flexible 
approaches than usual. Also, advisers 
are provided in each department to aid 
the student. These advisers are members 
of the departmental Honors Committee 
and are especially interested in helping 
the students. 

For the upperclassmen there are also 
advantages. Part of the normal curricu- 
lum requirements may be waived and 
substituted by special Honors courses 
similar to those offered in the combined 
Engineering-Liberal Arts, only on a 
higher level. Another advantage is the 
participation in special projects and 
thesis research seminars such as an elec- 
trical engineering seminar on antennas 
and receivers for radio astronomy, a 
seminar on the effect of impurities on 
realizability of ideal tensile strengths in 
pure metals and alloys, or a seminar on 
the effect of technological research on 
the capital investment prospects in the 
economy. Credit hours for each seminar 
may vary from 0-4 hours and would 
normally be intended for seniors, but 


Rich Carmody 


could include juniors under certain cir- 
cumstances. 

In the future, the Honors Commit- 
tee hopes to print a special brochure for 
the Honors Seminars. It will be issued 
in time for students to acquaint them- 
selves with each course, and to enroll. 
Each engineering department will be en- 
couraged to establish a special course 
number for thesis problems or special 
projects for Senior Honor students. 


Almost anyone who has the grades 
and the desire can be an Honor Student. 
The necessary qualifications for non- 
transfer students are as follows: Indi- 
cation of outstanding intellectual 
achievement as evidenced by achievement 
of a cumulative Univerity of Illinois 
average of 4.5. Transfer students with 
an indication of outstanding intellectual 
achievement as evidenced by achievement 
of a cumulative University of Illinois 
average of 4.5 for at least one semester 
and the presentation of a superior trans- 
fer record are also eligible. 

Participation in the special courses 
and activities of the Honors Program in 
Engineering is strictly voluntary. No 
one forces a student to participate and 
those students enrolled in the program 
usually have the desire to become better 
engineers in their respective fields. 

The present status of the Honors Pro- 
gram in Engineering indicates that it 
will develop into one of the best ad- 
vanced programs in the country. 


iy 
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Engineers who qualify to fill these chairs... 


are on the road to filling responsible jobs 
with a growing company in a growing industry 


@ American Air Filter Company is one of the world’s 
pioneers in the field of “better air.” Starting 30 years ago 
as a manufacturer of air filtration equipment only, it has, 
through a planned program of product development, attained 
the unique position of being the one company in its industry 
that can take the complete over-all approach to the customer’s 
air problems. In brief, this means supplying and coordinating 
all the proper products to filter, cool, heat, clean (control 
process dust), move, exhaust, humidify and dehumidify air. 

“Better Air”, while a big business today, is still in its 
infancy. Name any industry, any building type, and you have 
a present or potential user of AAF equipment. Other well- 
known trade names in the AAF family are Herman Nelson, 
Kennard and Illinois Engineering. At present, AAF operates 
ten plants in Louisville, Moline, Ill., St. Louis, Chicago and 
Montreal, Canada. 


THIS KIND OF - + - QUALIFIES YOU FOR 
ENGINEERING DEGREE... THIS KIND OF JOB 


Vv Vv 


Mechanical — Engineering, Sales or Manufacturing 


Electrical — Engineering or Sales 
Industrial — Manufacturing or Sales 
Civil — Sales 


FORMAL FIVE-MONTH TRAINING COURSE 


Your first job at AAF will be to complete a full five-month 
course in its technical training school. This is a complete 
and carefully planned course covering every phase of this 
business of better air and is under the direction of Mr. James 
W. May, a recognized authority on air handling problems and 
presently a member of the board of directors of ASHRAE. 
Classes, held in special, air conditioned quarters, are sup- 
plemented by field trips to visit AAF plants and observe 
on-the-job applications of equipment. 


YOUR FUTURE IS ALL-IMPORTANT TO AAF 


AAF prides itself on attempting to match the man to the 
job. During your training period you will have contacts 
with key company personnel. Your personal desires as to type 
and location of job are given every consideration. AAF is big 
enough to provide opportunities galore—small enough to 
never lose sight of the personal touch that adds satisfaction 
along with success. 

A representative of AAF will be on your campus soon to 
interview students interested in learning more about the 
opportunities with this company. Consult your Placement 
Office for exact date. 


Ante Ai Bitter 


BETTER AIR 


IS OUR BUSINESS 
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A candle in a dark room? 


Transverse and/or Visible electro- 
magnetic waves? 


A universal constant? 
How many wave lengths in a photon? 
Is light affected by gravity? 


A full appreciation of light and all 
its phenomena is essential to the 
successful completion of our energy 
conversion mission. 


We use this knowledge constantly— 
as, for example, in our recent devel- 
opment of a photo-voltaic conversion 
system and a mechanical-optical 
system to convert light energy to 
electrical energy. 


To aid us in our inquiries we call 
on the talents of General Motors 
Corporation, its Divisions and other 
individuals and organizations. By 
applying this systems engineering 
concept to new research projects 
we increase the effectiveness with 
which we accomplish our mission — 
exploring the needs of advanced 
ropulsion and weapons systems. 


LLISON 


Division of General Motors, Indianapolis, Indiana 
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Special Section on 


ENGINEERING OPEN 
HOUSE 


March 10 and 11 
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Aeronautical Engineering 


Today, aeronautical enngineering is 
one of the modern and most rapidly ad- 
vancing of all technical fields. In keep- 
ing with progress in aeronautics and 
space flight, the Aeronautical Engineer- 
ing Department offers courses in aero- 
dynamics, aircraft structures, propulsion, 
orbital and flight dynamics, and design 
which prepare men for this rapidly ex- 
panding profession. 

At Engineering Open House, you 
will see some of the many research proj- 
ects being carried out by the department, 
as well as many educational displays de- 
signed to illustrate basic facts and prin- 
ciples of flight. 

Aerodynamics, for example, which 
deals with the flow of air around bodies, 
and the forces and moments produced 
on the body by the flow, has now ex- 
panded to include such topics as kinetic 
theory, magnetogasdynamics, and aero- 
dynamic heating, which have become of 
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vital importance to high-speed, high alti- 
tude aircraft and missile design. 

On display in Aero.Lab. B will be 
the department’s high-speed shock tube, 
which can produce flow velocities up to 
20 times the speed of sound for very 
short duration of time. Also, there will 
be on display a plasma jet generator, 
which, creating a jet hotter than the 
surface of the sun, is the power source 
of a hypersonic wind tunnel which will 
subject models of ballistic missiles and 
space vehicles to the extremely high tem- 
peratures and flow velocities encount- 
ered on re-entry to the earth’s atmos- 
phere. 


A smoke tunnel, also on display in 
Lab B, injects parallel streams of smoke 
into the air flow past a wing section to 
demonstrate properties of the flow at 
various angles of attack. In Aero Lab 
A, mounted in our low-speed wind tun- 
nel, will be a wing model to demon- 


strate basic aerodynamic principles. In 
addition, the model will demonstrate 
the phenomenon of flutter, a type of 
wing vibration caused by aerodynamic 
forces which, if unchecked, can cause 
destruction of an aircraft in flight. The 
prevention of flutter is a problem of 
vital importance to the aircraft struc- 
tural engineer. 


As aircraft speeds climb higher and 
higher, the structures man is faced with 
are structural problems due to aerody- 
namic heating. In addition to degrada- 
tion of material problems, aerodynamic 
heat aggravates existing problems such 
as flutter and buckling. 


In Lab B will be a Baldwin testing 
machine, which will be used to demon- 
strate compressive failure of columns in 
buckling and torsion. There will also 
be a display of photoelasticity and its 
uses in the determination of stress fields. 
Actual samples of aircraft structural 
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components and materials will also be 
on display. 

The analog computer in Lab B en- 
ables the study of flight regime prob- 
lems, by means of circuit balancing, 
which otherwise would be extremely 
dificult and time-consuming to solve. 

In Lab B will be a display of orbits 
and trajectories, demonstrating the prin- 
ciples of orbital mechanics anad missile 
ballistics which are used in modern long- 
range weapons, satellite vehicles, and 
lunar and deep-space probes. Models of 
the earth, moon, and a missile will be 
used to illustrate visually the types of 
trajectories obtainable with varying 
launch speeds and directions. 

As power requirements of aerospace 
vehicles increase, the propulsion engi- 
neer is called upon to produce the en- 
gines which drive these vehicles to high- 
er and higher speeds and altitudes, and 
across the reaches of space. In the effort 
to provide higher thrusts for longer pe- 
riods of time, and with less fuel con- 
sumption, the present-day propulsion 
man is beginning to investigate nuclear 
energy as a power source, as well as 
exotic chemical fuels, and ion and plas- 
ma propulsion systems. 


In Aero Lab A will be a working 
model rocket motor. Using hydrogen 
fuel, the motor can produce up to 10 
pounds of thrust, and demonstrates the 
basic principles which, within a decade, 
may place the first men on the moon. 
Also in Lab A will be a working ram- 
jet engine. The ramjet is a promising 
propulsion source for extremely high- 
speed, high-altitude sustained flight. 

In Lab B will be demonstrated work- 
ing models of ground-effect vehicles, 
which float above the ground on a thin 
cushion of compressed air. Much re- 
search is being done by students and 
faculty of the department to improve 
the efficiencies and stability of ground- 
effect vehicles. This means of travel may 
revolutionize land transportation soon. 

Also in Lab B will be demonstrated 
the Tesla turbine and peripheral com- 
pressor, two new advances in aircraft 
|= propulsion. The Tesla turbine, invent- 
i ed by Nikola Tesla in 1913, was for- 

gotten after his death, but is now being 

I developed by the department for use 
i in light aircraft. 
The turbine extracts power from 
| high-pressure air, gas, or steam using a 
| series of flat steel discs. The friction of 
the gas passing over the discs rotates 
them at high speed, provides power with 
greater simplicity and less weight than 
any conventional gas turbine. Because 
of its lack of blades, the Tesla turbine 
can operate at higher temperatures and 
produce more Power per pound at lower 
cost than conventional turbines. 

In Lab B there will also be full-size 
cutaway displays of turbojet, turboprop, 
pulsejet, and rocket engines. Plasma jet generator in action 
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AGRICULTURAL 
ENGINEERING 


Agricultural engineers combine engi- 
neering fundamentals with a knowledge 
of agriculture to produce practical ap- 
plications of science for the farm and. 
related industries. Agricultural engineer- 
ing draws heavily on other classes of 
engineering such as mechanical, struc- 
tural, and electrical, but it takes a man 
with special training and experience to 
apply this knowledge to the unique 
problems of agriculture. There is an in- 
creasing demand for technological prog- 
ress in agriculture in order to increase 
the effectiveness of each farm worker. 
Agricultural engineering is a career with 
an unlimited future. 


At the University of Illinois the Ag- 
ricultural engineering department, head- 
ed by Frank B. Lanham, consists of 29 
faculty members and about 100 students. 
Courses are provided for non-engineer- 
ing agriculture students as well as for 
agricultural engineering majors. Much 
emphasis is given to laboratory and 


Rigid frame building under construction. A similar structure will be set up by the Agricultural 
Department for Engineering Open House. 
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field work, and to report writing. Stu- 
dents are given an opportunity to study 
in one of four specialized areas, or op- 
tions: Power 
Electrification and Processing, Farm 
Structures, and Soil and Water Con- 
trol. 


For the 1961 Engineering Open 
House display, the department has as its 
theme “Progress through Agricultural 
Engineering.” The exhibit will be lo- 
cated at the north end of Burrill Ave- 
nue. Most exhibits will be housed in 
a temporary rigid frame structure cov- 
ered by polyethylene film. 

The Power and Machinery option 
concerns sources of farm power and the 
machines necessary to make use of this 
power, or in other words, engines, trac- 
tors, and farm implements. At the Open 
House these will be represented by dis- 
plays of tractors and haymaking equip- 
ment. In addition, methods of tractor 
testing will be demonstrated. 


and Machinery, Farm . 


The Farm Electrification and Proe- 
essing option involves the use of elec- 
tricity on the farm. Besides being used 
in the home, electric power, heat, and 
light are put to work at farm jobs such 
as materials processing and handling, 
and temperature and humidity control. 
One exhibit will show how feed hand- 
ling has progressed from muscle power 
to a fully automatic system which re- 
quires no effort except that of pushing 
a button. Another exhibit will demon- 
strate the control of the environments 
of livestock and poultry through the use 
of electricity. 

Farm Structures option, as its name 
implies, consists of the design and con- 
struction of specialized structures in- 
cluding farmhouses, fences, and housing 
for livestock, machinery, and _ stored 
farm products. At Open House an ex- 
hibit will be made of some of the dif- 
ferent methods of wall construction and 
joint construction. Included will be 
equipment to test the strength of sam- 
ple joints. In addition, the rigid frame 
structure housing the displays will serve 
as part of the structures exhibit. 

The Soils and Water Control option 
embraces soil erosion control, land drain- 
age, and irrigation. Its objectives are 
the conservation of soil and water re- 
sources, and their improvement through 
drainage, irrigation, and land reclama- 
tion. Displays in this field will be of 
drainage tile, surveying equipment, and 
of conservation control structures. 


Engineering 
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| Testing an engine with a 
portable dynamometer. 
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Model of automatic feed 


handling system. 


CERAMIC 


ENGINEERING 


Various types of kilns are available for student laboratory work and for graduate research programs. Rotary and 
crucible enamel smelters are seen in the background. 


The displays of the Ceramic Engi- 
neering Department are selected and or- 
ganized with one main intention—that 
of answering the frequently proferred 
question, ““What is ceramic engineer- 
ing?” Ceramics are technically defined 
as: “non-metallic, inorganic materials 
which require the use of high tempera- 
ture in their processing.” 

Most people immediately associate 
ceramics with art pottery, but the field 
of ceramics only begins in this ancient 
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art. Ceramics is the foundation of our 
home; the brick, fibreglass insulation, 
the plaster in the walls, the windows, 
and the sanitary facilities; the porcelain 
enamel ranges, refrigerators, washers, 
and bath tubs; the dishes, the glassware, 
the mirrors, and the light bulbs; the 
television set has a ceramic picture tube 
and several small ceramic electronic 
parts. Thus our everyday life is crowded 
with products made possible through 
ceramic technology. 


Ceramics, though, has a more basic 
function. The linings of the steel pro- 
ducing blast furnace and open hearth 
furnace are ceramic materials, devel- 
oped and processed to withstand the 
high temperature and_ physical and 
chemical attack present in the steel mak- 
ing process. Without ceramics, there 
would be no steel, and without steel, 
most of the commonplace machinery and 
other articles dependent for their manu- 
facture upon steel, would not be in ex- 
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istence. “Chere is, then, some basis for 
the observation that we live in a cer- 
amic world. 


The future promises to bring into 
sharp focus the varied and unique prop- 
erties of ceramic materials. There will 
be ceramic structures for space vehicles, 
ceramic rocket engine parts, ceramic nu- 
clear fuels, high temperature ceramic 
components for atomic piles and many 
other products which a generation ago 
would have seemed a more natural part 
of a fictionalized space civilization. The 
display of missile nose cones in last 
year’s Open House contributed to the 
effort to familiarize the student as well 
as the general public with the current 
ceramic developments. This display will 
be an integral part of this year’s ceramic 
engineering presentation. 


Ceramic engineering is taught in a 
curriculum which maintains a sound en- 
gineering basis in mathematics, chemis- 
try, physics, applied mechanics and en- 
gineering design with electives in social 
science and humanities. On this founda- 
tion the study of high temperature re- 
actions and equilibria in the processing 
of non-metallic, inorganic raw materials 
is expanded to apply to the problems of 
a wide variety of the process industries. 
A particular emphasis is placed upon 
the “ceramic industry,” i.e., glass, re- 
fractories, porcelain enamel, structural 
clay products, abrasives, whitewares, 
electrical components, and cement. Any 
industry in which high temperature 
technology is employed is included. 


Opportunities for professional devel- 
opment for engineers with a ceramic 
background are almost unlimited. The 
broad training received in ceramic engi- 
neering leads the graduates to positions 
of responsibility in fundamental investi- 
gations and research on materials, prod- 
uct development, process development 
and supervision, quality control, manu- 
facturing administration; or sales and 
technical service in the raw materials, 
mineral products, processing equipment, 
and finished ceramic products. Those en- 
gineers with a particular aptitude for 
design have an opportunity for employ- 
ment in fields where a knowledge of the 
engineering properties of materials at 
elevated temperatures is of paramount 
interest, such as industrial furnace de- 
sign, aeronautical and space applications, 
or nuclear and conventional power 
plants. 


The ceramic engineer may become a 
high-temperature materials specialist in 
a modern engineering team devoted to 
research, development, and operation, or 
sales in a world that has needed and 
utilized ceramics almost from the dawn 
of civilization. The 1961 Engineering 
Open House offers a glimpse at the role 
played by the ceramic engineer in the 
progress of society. 
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The measurement of electrical resistivity of a ceramic body 
of temperature is explained to a visitor at the 1960 exhibits. 


as a function 


Glazed ash rays made by ceramic engineering students are sold annual- 
ly at exhibits. 


27 


CHEMICAL 
ENGINEERING 


Visitor gets a free “shot” of chem-pop at the exhibit. This is part 


Chemical engineering can be defined 
as that field in which industrial proc- 
esses are used to change or separate raw 
materials into useful products. The 
range and variety of processes that re- 
quire the services of chemical engineers 
are great. Upon touring the East Chem- 
istry Building during the 1961 Engi- 
neering Open House one will see some 
of the processes and equipment used 
every day in the industrial world. The 
majority of this equipment is located in 
the four-story Unit Operation and Lab- 
oratory and is approximately the size 
of pilot plant equipment, which is sim- 
ply scaled-down, fully-operating mod- 
els of the commercially employed units. 
The design and operation of the pilot 
plant is generally the last important 
step in the sequence of stages which 
often start in a chemist’s test tube and 
may result in the full-scale operation of 
a chemical plant. Pilot plant work thus 
constitutes a very important and chal- 
lenging phase of chemical engineering. 
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The tour of the ‘““Unit Ops Lab,” as 
it is called by those closely associated 
with it, will consist of demonstrations 
and explanations of gas absorption, dis- 
tillation, filtration, radio-chemistry, and 
wave studies. In addition, a Chem- 
Magic show will be shown in the lec- 
ture room. 

The gas absorption display, known as 
”’Chem-Pop,” consists of a long, clear, 
packed column containing uncarbonated 
popade. The carbonating gas, carbon di- 
oxide,-is bubbled through the column 
and is absorbed by the liquid, thus pro- 
ducing a refreshing drink of sparkling 
Chem-Pop as well as demonstrating the 
gas absorption process. 

The distillation process also requires 
a clear plastic column. A solution of two 
liquids of different boiling points, one 
of which is colored for visual identifi- 
cation, is heated and thus vaporized. 
‘The vapor phase, consisting initially of 
both components, is forced up through 
the column which, by means of tower 


of a display illustrating 


gas absorption. 


trays and a uniform temperature gradi- 
ent, gradually separates the two vapors. 
The lower boiling component is re- 
moved from the top of the tower as a 
vapor while the other component con- 
denses and flows back down through the 
column. 

A continuous vacuum rotary filter is 
used to demonstrate filtration. A slurry 
of colored calcium carbonate in water 
is supplied to the feed pan through 
which slowly rotates a canvas-wrapped 
drum. The water is then sucked through 
the canvas by virtue of a partial vacu- 
um formed on the inside of the drum, 
leaving the filtrate adhering to the can- 
vas. The filtrate is subsequently  re- 
moved by releasing the vacuum and 
blowing the canvas radially outward as 
it passes a blade. This type of filter has 
found widespread use in many separa- 
tion processes. 

The radiochemistry exhibit is intend- 
ed to explain the operation of geiger 
counters and other instruments utilized 
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in experimental work and in radioactive 
chemical tracer techniques. 

The research project of a chemical 
engineering graduate student will also 
be used for display at open house. This 
project consists of water and air flow- 
ing co-currently through a 12” x 1” 
channel. This equipment is being used 
to study the relation of the wave struc- 
ture at the interface of a_ gas-liquid 
flow to the flow variables and fluid 
properties. It is hoped to determine how 
this structure affects turbulent proper- 
ties in the gas and the rate of transport 
of heat and mass through the liquid. A 
method has been developed for measur- 
ing the fluctuations in the liquid involv- 
ing the light absorption phenomenon. A 
dve is added to the water and a beam 
of light is passed through the gas and 
liquid perpendicular to the flow. The 
wave structure is then determined by 
the amount of light absorbed by the 
liquid. 

For the curious visitor, a Hilsch-Vor- 
tex tube will be on display. The tube 
has a T-shaped entry near one end, and 
if air is introduced into this entry noz- 
zle, hot air will flow out the lone end 
of the tube and cold air will exit the 
short end. 


Intended both to balance the tour of 
the scientific and engineering aspects of 
chemical engineering and to give the 
possibly travel-weary visitor a chance to 
relax for a few minutes is the Chem 
Magic Show. It will be performed pe- 
riodically and will prove to be enter- 
taining as well as educational. 

Another unique feature of the Chemi- 
cal Engineering Department’s Open 
House Program is the use of guides 
whose purpose is to lead the visitors 
through the building and to attempt 
answering any questions pertaining to 
chemical engineering. 


Two New Research 
Projects At U of | 


Two research projects, one to in- 
volve the designing and re-evaluation of 
components, for residential construction, 
the other a field investigation of elec- 
trically-heated houses, will be conducted 
by the Small Homes Council-Building 
Research Council of the University of 
Illinois as the result of two grants made 
to the University. Announcement of the 
grants, totaling $12,500, was made in 
September. 

Both studies will be carried out under 
the direction of Rudard A. Jones, re- 
search professor of architecture and 
SHC-BRC director. Donald H. Perci- 
val, research assistant professor of wood 
technology and utilization, is project su- 
pervisor of the component study, while 
Donald E. Brotherson, research assist- 
ant professor of architecture, is chief 
investigator of the heating study. 
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Fermentation apparatus in chemical engineering enables biochemistry stu- 
dents to study all types of biological action. Above we see 2 students doing 


a little fermenting on their own. 


CIVIL 
ENGINEERING 


Civil Engineering is one of the most 
versatile fields of the engineering pro- 
fessions. The civil engineer must have 
a sufficient background to prepare him 


in the undertaking of many different 
problems that he may encounter. Some 
of the many jobs the civil engineer is 
responsible for are the design of high- 
ways, bridges, dams, buildings, railways, 
water supply facilities, sewage disposal 
facilities, etc. 

The Civil Engineering Department 
offers a curriculum that gives the stu- 
dent a broad and fundamental back- 
ground that will enable him to begin a 
career in any of the many fields of prac- 
tice in civil engineering. During the 
fourth year of study the curriculum per- 
mits the student to explore further the 
interest area of his choice. These fields 
of interest are Highways, Structures, 
Surveying and Photogrammetry, Soil 
Mechanics, Hydraulics, Construction, 
Traffic, Railway, and Sanitary Engi- 
neering. 

At the 1961 Engineering Open House 
the civil engineering students invite you 
to visit the Civil Engineering Hall to 
see the demonstrations they have pre- 
pared to help you more fully under- 
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stand just what civil engineering con- 
sists of. Each of the major fields of in- 
terest will offer its contribution to aid 
you in this understanding. 


The Highway option consists of the 
design and construction of the highways 
upon which you drive. Their display is 
composed largely of photographs, mod- 
els, large scale plans of highway facili- 
ties. The emphasis for this display is 
placed upon the role of the highway 
engineer in the planning, design, and 
construction of these projects. 

One of the larger models consists of 
a scale reproduction of Interstate Route 
74 passing through Peoria, Illinois, over 
the new-four lange bridge constructed 
over the Illinois River. This model is 
used as a visual aid in illustrating the 
principles of intersection design, route 
location, and geometric design of the 
controlled access highways which form 
the backbone of the nation’s elaborate 
Interstate System. The displays are sup- 
plemented by the distribution of litera- 
ture concerning other aspects of the 
highway picture such as safety, admin- 
istration, and legislation. 

The Traffic Engineering option dis- 
plays the proper method of timing of 


trafic lights to provide efficient flow of 
trafic through a city. There will also 
be displayed many other items of inter- 
est. 

The Structural option in civil engi- 
neering is primarily concerned with the 
application of engineering principles to 
the design of engineering structures, 
such as bridges, towers, and_ buildings. 
This year the structural option commit- 
tee is planning to feature at the Engi- 
neering Open House several large ex- 
hibits from industry along with student 
prepared models. Among the student 
prepared exhibits are: (1) a prestressed 
concrete U-beam, designed to measure 
weight by deflection; (2) models of dif- 
ferent structural types from a simple 
beam to a suspension bridge; (3) rub- 
ber-sponge models of beams designed 
to show the relative effects of shear and 
moment for different depth to span ra- 
tios; (4) a three story model of Frank 
Lloyd Wright’s “mile-high’ building. 
Among the several exhibits from indus- 
try will be Portland Cement Associa- 
tion’s depiction of Portland Cement con- 
crete as a major building material in 
structures of all types. 


The exhibit of the Surveying division 
consists mainly of examples of student 
work, modern surveying equipment, and 
photogrammetry displays. Mapping 
projects, route surveys, and other stu- 
dent projects will show guests and pros- 
pective civil engineering students the in- 
teresting problems that the surveying 
courses treat. Examples of work done 
on campus and at the summer surveying 
camp in Minnesota will be on display. 
The modern transits, levels, and other 
instruments that will be on display are 
typical of the equipment the students 
work with. Exhibits from the field of 
Photogrammetry, the science of making 
measurements from aerial photographs, 
include an aerial camera, a photo-mo- 
saic of the Champaign - Urbana area, 
and stereoscopes the guests may look 
through and see in 3-D the area shown 
in the photographs. 

The Soils Mechanics and Foundation 
group in the Civil Engineering Depart- 
ment at the University of Illinois ranks 
among the foremost of its kind not only 
in the United States but throughout the 
world. Professor R. B. Peck, noted au- 
thor, lecturer and consultant in the field 
of applied soil mechanics heads the 
group, with the remainder of the perma- 
nent teaching staff consisting of Pro- 
fessors Thornburn, Ireland, and Deere. 

The teaching of soil mechanics and 
foundations at the University of Illi- 
nois places emphasis on three separate 
areas. These are, to quote from a recent 
paper presented by Professor Peck—‘a 
thorough grounding in the theories and 
concepts of the behavior of soil mater- 
ials; a thorough knowledge of the ac- 
cumulated experience of our contempor- 
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aries and predecessors in the field; and a 
working knowledge and appreciation of 
the aspects of geology related to soil ma- 
ferials.”” 


The portion of the open house dis- 
play to be set up by the Soil Mechanics 
Group will attempt to provide the pros- 
pective college student as well as the 
interested observer with — superficial 
knowledge of what soil mechanics and 
foundations signifies in the field of civil 
engineering. 


To accomplish this goal a_ pictorial 
display as well as a series of three model 
displays will be constructed. The latter 
three displays will be concerned with 
Quick Sand Phenomena, Bearing Ca- 
pacity Failure, and Geologic Profile II- 
lustrating Settlement Due to Imposed 
Foundation Loads. 


The Hydraulic Engineering exhibit 
conveys the fact that the development 
of a river basin water resources plan is 
one of the ways in which the hydraulic 
engineer must efficiently correlate sev- 
eral hydraulic structures and projects. 
Some of the works involved are dams, 
reservoirs, hydro-electric power plants, 
levees, locks, and channel improvements. 
From these works, by proper use and 
control, come such benefits as flood con- 
trol, navigation, water supply, power, 
irrigation, sediment control and recrea- 
tion. 


The Construction Engineer makes 
plans into reality. The purpose of the 
display presented by The Illinois So- 
ciety of Construction Engineers will be 
to acquaint the high school student with 
the type of problem faced by the con- 
struction engineer and the resources he 
has available .to solve these problems. 
The display will include an outdoor ex- 
hibit of earth moving equipment, sam- 
ple problems illustrating the use of 
mathematical theory of linear program- 
ming for the determination of the least 
cost of equipment utilization and ma- 
terial procurement on a specific “job,” 
illustrations showing the opportunities 
available to a person who becomes an 
engineer in the world’s largest industry, 
and the importance of a formal educa- 
tion to this person, and a model of the 


-assembly hall now under construction 


at the University. Films of the “Drama 
of Construction” will be shown continu- 
ously. 


The Railway option is concerned with 
railway location, construction, operation, 
and maintenance. Their display is com- 
posed of railroad equipment models and 
Illinois Central Railroad Equipment on 
Abbott Power Plant Siding. 


The problem of water supply and 
waste-water systems is essentially what 
the Sanitary Engineer deals with. Dem- 
onstrations will be given at the Open 
House explaining the analysis and treat- 
ment of sewage and water. 
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Open House visitors get filled in on civil engineering. Models like that 
shown above are frequently used in exhibits and in teaching. 


Sanitary engineers’ display showing water purification apparatus. 
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ELECTRICAL 
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Tom Smith and Carl Gruber inspecting apparatus for microwave investi- 


gation of ionized gasses. 


Dr. Landwehr in semi-conductor lab 


Since the second World War, the 
electrical engineering field has blossomed 
out with a great burst of activity. The 
advent of radar, for instance, has shown 
the possibilities of microwaves. Now 
UHF, VHF, and microwaves are used 
in jet planes, missile guidance systems, 
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earth satellites, long distance telephone 
communications, television network re- 
lay apparatus, electric power company 
control systems, and all types of research 


including, for example, research in 
gaseous electronics. The — transistor, 


which was at one time purely a research 


ENGINEERING 


device, is now commonplace in the home 
as well as in industry. These examples 
are cited only to give indication of the 
expanding scope and breadth of the elec- 
trical engineering profession. Even on 
the campus of the University of Illinois, 
there is an indication of the growing im- 
portance of electrical engineering. 
Roughly one-third of all the engineer- 
ing students are in the electrical engi- 
neering curriculum. 


For the most part, however, this 
year’s Electrical Engineering Open 
House will not attempt to display the 
latest innovations in research. Instead, 
it will feature, in addition to some new 
projects, the most popular displays of 
previous years. Rather than depend upon 
outside exhibits and/or elaborate perma- 
nent apparatus within that department, 
the majority of the E.E. displays are 
projects constructed from common elec- 
trical components by the E.E. students. 
These exhibits, although not highly re- 
fined in outward appearance, are clever- 
ly constructed and have incorporated 
within them many subtleties of electri- 
cal engineering. Exhibits of this nature 
often prove to be the most interesting 
from the spectators’ point of view. 


An incentive provided by the Depart- 
ment of Electrical Engineering for the 
development of new and interesting dis- 
plays is a method whereby a student may 
receive academic credit for devising and 
constructing a worthy exhibit. If an E.E. 
student has plans for a new project, he 
submits his ideas to a member of the 
faculty. If the faculty advisor deems the 
project economically, and of course, elec- 
trically feasible, the student may regis- 
ter for one hour of credit in the course 
E.E. 271, Electrical Engineering Prob- 
lems. A requirement for this credit is 
a paper written by the student, which 
describes the exhibit and explains its 
operation. Many of the popular displays 
of previous years were the product of 
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Some of the more conventional elec- 
trical exhibits are the Tesla coil, the 
Van de Graaff generator, and the Ja- 
cob’s ladder, with which many people 
are familiar. Other displays which have 
appeared at previous Open Houses in- 
clude a high-current demonstration, in 
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which a hacksaw blade is heated and 
melted in a few seconds by the use of 
only six volts; electronic Tic-Tac-Toe, 
in which a spectator tries to beat the 
computer (the computer always wins or 
ties); Data-Fax, a demonstration of 
how photographs are sent long distances 
over wires; a sonar exhibit, which meas- 
ures the distance from the E.E. build- 
ing to the object under observation by 
the use of sound waves; the kissometer, 
a device measuring a couple’s romantic 
potential through oscillations; the edu- 
cated whale, an electronic “whale” 
trained to move toward various light 
sources; and a color organ, which dis- 
plays various abstract designs in color 
according to the frequencies or tones of 
music. 


A few of the exhibits that show mag- 
netism and electromagnetic induction 
principles are particularly simple and 
revealing, and at times are used as ped- 
agogical aids. In particular, the electro- 
magnetic motor has very few parts and 
is probably the simplest form of motor. 
It is effectively used in the first electri- 
cal engineering course that the E.E. 
major encounters (E.E. 126). Other 
displays which present magnetic phenom- 
ena and which are not necessarily more 
dificult to comprehend are the repelling 
iron balls, the electromagnetic cannon, 
and the strength tester. The theory for 
these three displays is explained in later 
courses. The theory for the strength 
tester, for example, is explained in a 
senior level electrical machinery course 
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Several projects involving the use of 
a cathode ray oscilloscope will be pre- 
sented. With an oscilloscope patterns 
generator, many interesting traces are 
generated on the screen of the scope. An 
exhibit seemingly created especially for 
that species of beings known as know- 
twisters is the smiling scope face. A face 
is traced out on the oscilloscope screen, 
and can be made to smile or frown 
merely by turning knobs. Another spec- 
tator participation display is the ghost 
writer. A small electric pencil that 
makes no physical contact with the oscil- 
loscope can be used to write on the 
screen of the scope. 


The light bulb control, although rela- 
tively simple, should prove to be one of 
the most mystifying displays of this 
year’s Open House. A box showing two 
switches is connected to another box ex- 
hibiting two light bulbs with only a 
single wire between them. By empley- 
ing a system of rectifiers (devices which 
allow the passage of current in only 
one direction), unseen to the spectators, 
each switch can turn its respective light 
bulb on or off through this single inter- 
connecting wire. 


There are also several special displays 
from other local organizations. One of 
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these is WPGU, the student-operated 
carrier-current radio station on the cam- 
pus. During the open-house weekend, 
WPGU will be broadcasting programs 
from a room in the Electrical Engineer- 
ing Building. Another organization that 
will provide a display is the Synton 
Radio Club, the university amateur 
club. Its members will exhibit and dem- 
onstrate its equipment by attempting to 
contact other “hams.” The State Police 
will demonstrate how speeders are trap- 
ped by radar; and WILL-TYV, the Uni- 
versity of Illinois TV station, will have 
a closed-circuit TV camera in the build- 
ing that people will see how they would 
appear on television. 


The widespread types of exhibits at 
the Open House indicates that for the 
most part, Electrical Engineering is a 
field primarily concerned with applied 
science, rather than largely with re- 
search. Many people who visit Open 
House will be impressed by the fact that 
electrical engineering is capable of pro- 
ducing ingenious devices of considerable 
accuracy. For this reason, it lends itself 
well for instrumentation in other fields, 
and aids in the development of a variety 
of tools for many areas of research, as 
well as contributing to the creation of 
the many devices which provide enter- 
tainment or lessen the tasks of every- 
day life. 
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GENERAL 


ENGINEERING 


General Engineering is a_ versatile 
curriculum. It provides for those stu- 
dents who wish to combine an educa- 
tion in engineering principles with sub- 
stantial work in a secondary, non-engi- 
neering field, such as administration, 
geology, or sales. The student takes the 
same basic courses as other engineering 
students but instead of spending all his 
time in one specialized field, the G. F. 
student gains basic background in all 
types of engineering in addition to the 
secondary, non-technical field. 


The graduate who has a broad engi- 
neering education plus a background in 
administration, sales, or technical jour- 
nalism is much in demand by both in- 
dustry and government. The typical en- 
gineering graduate has no such supple- 
mental education. In most cases the 
journalism, management, or marketing 
major has taken no engineering courses. 
There is a great need for the man with 
preparation in both fields. For example, 
the salesman who sells technical prod- 
ucts must know something about what 
he is selling. The technical writer must 
know the technical aspects of the sub- 
ject he is writing about, and have jour- 
nalistic ability as well. The engineer 
who builds highways or structures and 
who has further knowledge in geology 
is a pretty handy man to have around. 
The second field option is one of the 
finest features of the general engineer- 
ing program. 


The different secondary fields are en- 
gineering administration, engineering 
sales, engineering geology, technical 
writing, engineering law, and meteor- 
ology. The student takes twelve hours 
in his chosen field. The general engi- 
neering department has a list of the 
courses which the student can take to 
meet the twelve hour requirement. Talk 
to the students and faculty members 
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when you visit the General Engineering 
exhibit during Open House. They will 
be glad to answer the questions you may 
have. 


The G. E. Department will have its 
exhibit in the Transportation Building. 
Enter through the west door of the 
building. The exhibit will be in four 
rooms at the north end of the building. 
The Hospitality Room will be your 
first stop. Here you will see an interest- 
ing movie about different careers in en- 
gineering. You can get acquainted with 
the students and faculty. The seniors 
will be around to answer the questions 
you may have. 


This year’s G. E. Open House will 


feature some new and interesting proj- 
ects. They are briefly described below: 


New Process for Distribution of 
Drawing: An interesting exhibit will 
be the operation of new machinery that 
engineers have developed for the distri- 
bution of drawings. This involves the 
microfilming of original drawings, the 
mounting of these individual microfilms 
into aperture filing cards, and the auto- 
mated copying of drawing prints of 
variable sizes. With this system, the dis- 
tribution, revision, and filing of draw- 
ings is greatly facilitated. Several large 
corporations and agencies in the Armed 
Forces have adopted the new process. 
This saves them hundreds of square 
feet in storage space, tons of printing 
materials, and mailing and distribution 
costs. 


Air Brush: The air brush is an instru- 
ment used in the shading of drawings. 
Many different designs can be made 
with it. This will be an audience-par- 
ticipation display where you can use the 
instrument to make any designs you 
want. 


Drafting: Engineering drawing is a 
universal means of communication be- 


tween engineers, scientists and techni- 
cians. The engineer and draftsman use 
many mechanical aids for drawing. You 
will observe students making several 
kinds of drawings used in engineering. 


Model Chemical Plant: This model 
is correct in every detail, showing how 
the thousands of pipes, valves, recep- 
tacles and other equipment of a chemi- 
cal plant are organized in three-dimen- 
sional reality, before the plant construc- 
tion is authorized and begun. The model 
is so faithful to the real thing, that it 
is placed in the middle of the construc- 
tion site for constant reference by engi- 
neers, steamfitters, steel workers, elec- 
tricians, and all others building the 
plant. Plastic modeling is a new and 
effective way to design which saves 
thousands of dollars, and avoids mis- 
takes. 


History: The history of engineering 
encompasses the technological accom- 
plishments from the stone age to the 
space age. A panoramic display will pre- 
sent the aspects of man’s progress. It 
shows the effect of engineering on the 
social and economic conditions of past 
societies. 


Law: An engineer should know the 
legal aspects of his field. A display will 
explain the legal problems encountered 
in acquiring property and in making 
contracts for engineering projects. The 
correct procedure for obtaining a patent 
will be shown in detail. 


These displays should give you some 
insight as to what the engineer does. 
Once each year, in March, the faculty 
and students in the College of Engineer- 
ing make a special effort to show the 
college and its facilities for visitors. We 
will try to show what engineering is 
today and what it may be tomorrow. 
Come around and see us during Open 
House ! 
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the general engineering exhibit many drawing tricks and theories are 
represented. Above 2 demonstrators use lettering aids, 
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MINING ENGINEERING 


Graduate laboratory for mining engineering students 


Mining Engineers are concerned with 
finding mineral deposits, with exploring 
the size and evaluating the richness of 
such finds, with determining whether 
profitable mining is possible, and with 
choosing a method. for extracting, re- 
covering, and treating the ore. Mining 
Engineers also design and select the 
processing equipment, purchase com- 
ponents and supervise the erection of 
the plant, and operate both the extrac- 
tion and treatment facilities. Except as 
managers or executives, mining engi- 
neers ordinarily consider their work 
done when the product is shipped or 
supplied to cars for shipment. 

As a profession, mining engineering 
covers, in general, the removal of use- 
ful minerals from the earth’s crust, their 
concentration, cleaning, or other treat- 
ment, and their processing into a mar- 
ketable product. Some mining men, of 
course, cover the whole range of this 
kind of activity, while others confine 
themselves to a single aspect or special- 
ty. 

Coal production is one of the most 
important areas of activity in mining 
engineering, with a total yearly market 
value about equal to that of all the 
metals combined. Metallic mining re- 
fers to iron, copper, gold, lead, silver, 
zinc, etc. Non-metallic mining refers to 
potash, limestone, silica, sand, etc. Mines 
producing both types of these materials 
are called “hard-rock’’ mines. 

The Department of Mining and 
Metallurgical Engineering at the Uni- 
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versity of Illinois offers three degrees 
in mining. The bachelor of science in 
Mining Engineering is granted upon 
completion of the normal four-year cur- 
ruclium, and is recognized by the in- 
dustry as having prepared the gradu- 
ate for any beginning technical position 
in the practice of mining engineering. 
The Master of Science program re- 
quires at least two and generally three 
semesters beyond the first degree, and 
prepares the student for research or un- 
dergraduate teaching in the field. The 
Doctor of Philosophy degree, demand- 
ing a total of at least three years spent 
in successful advanced study, recognizes 
the results of individual research efforts 
and original contributions to engineer- 
ing knowledge. 

At Illinois, beginning undergradu- 
ates in mining curricula take the usual 
basic courses in theoretical and applied 
mechanics, physics, and mathematics. In 
addition, however, the mining major 
draws from other fields to provide a bet- 
ter rounded and more diversified cur- 
riculum than is usual in engineering. 
Specifically, rather than taking many 
courses in a specialty, the mining stu- 
dent gets an insight into many topics. 
These include geology, economics, chem- 
istry, civil engineering, structural engi- 
neering and surveying, electrical power 
and machinery, air-steam-gas equipment 
from mechanical engineering, plus min- 
ing techniques which range from geo- 
physical prospecting through hoisting 
and haulage to mineral dressing or proc- 


essing. Both technical and non-technical 
electives permit students of mining engi- 
neering to follow their own interests 
into advanced courses. 


Prospecting exhibits will include such 
geophysical devices as “black light,” a 
magnetometer, and various geophysical 
charts. A diamond drill will be on dis- 
play along with several cores which have 
been prepared in the laboratory as well 
as some donated by various industrial 
groups. Several types of core bits will 
also be available for inspection by visit- 
ors. 

Mine operation exhibits will include 
a laboratory model of an automatic 
hoist similar to those in wide use in 
the industry today. A model of an un- 
derground stope using a “slusher hoist” 
for loading ore will be displayed in such 
a way that visitors will be able to test 
their ability to drag ore with a scraper 
to a grizzly. Various ventilation devices 
used in underground operations will 
also be available for inspection by inter- 
ested visitors. Methane detectors of vari- 
ous types, centrifugal fans as well as 
axial-flow fans, a midget impinger (used 
to collect air samples for dust-count de- 
terminations), and a model of an un- 
derground coal mine showing how the 
mine could be ventilated using two 
splits of air will also be shown. 


Mineral processing equipment on dis- 
play will include various types of crush- 
ers, a Chance Cone, a Hartz Jig, a Wil- 
fley Table, and a high pressure cyclone. 
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Greetings to Open House Visitors 


from Students and Faculty 


You are especially welcome guests, both because of the interest you are taking 
in your state university, and because the nation needs technically educated as well 
as technically aware citizens. Thus we are happy to have you visit us whether you 
seek acquaintance with engineering as a possible field of study and career, or whether 
you wish to find out the responsibilities of an engineer as a professional man, 


For all of you we will try to make available insights into engineering as an 
undergraduate study, and an increasingly challenging field for graduate work as 
well. We will try to display courses and textbooks, laboratories, student activities, 
and at least a partial reflection of our broad research interests. The students of the 
College, who are largely responsible for planning and preparing Open House, and 
the Faculty, who support and advise them, join in inviting you and in welcoming 
your arrival. 

W. L. Everitt 


JOHN RAFFL 
Dean, College of Engineering 


Student General Chairman 


STUDENT VICE-CHAIRMEN 
Tom Metzger—Coordination Joe Wdowiarz—High School Publicity 
Robert C. Miller—Publicity Joe Rohaly 
Robert Yackel—Art and Design Jim Murphy—Physical Arrangements 
Prof. E. C. McClintock 
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The Cover: The photoelastic model of a steel beam shows stress concentration. 
This is accomplished with monochromatic, polarized light passed through a plastic 
model of the beam, which is loaded as the actual beam will be when it is in use. 


Secretary- lreasurer 


Adviser 


UNIVERSITY OF ILLINOIS II 
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INFORMATION 


Engineering Open House Headquarters 
are located in Room 57 of the Electri- 
cal Engineering Building and in Room 
50 of the Ceramic Engineering Build- 
ing. Information concerning Open 
House, the College of Engineering, and 
the University will be available at these 
locations. 


GUIDED BUS TOURS 


To Betatron, Power Plant, and_ Illi- 
nois Central Railroad exhibits. Free 
buses leave every half hour from the 
corner of Burrill and Green Streets, at 
Civil Engineering Hall, for the Beta- 
tron, power plant, and railroad exhibit. 
The railroad equipment, including a 
diesel locomotive, standard coach, dy- 
namometer car, caboose, and road bed 
maintenance machinery, will be spotted 
on the University siding near Abbott 
Power Plant at the Stadium Drive Un- 
derpass. During the trips, Tau Beta Pi 
guides on the buses will indicate points 
of campus interest. 


FOOD SERVICE 


The cafeteria located in the basement of 
the Illini Union serves lunch from 
11:30'-A.M, to 1:15 P.M; and the 
fountain is open from 2:00 to 4:30 
P.M. There are also many restaurants 
in the campus business district. 


Aeronautical Engineering 
Aero Labs B and A 
ENGINES 
Ram Jet; Ground Effect Vehicles; 
Rocket; Turboprop; Turbojet; Pulse- 
jet Engine; Tesla Turbine; Peripheral 
Compressor. 


TEST EQUIPMENT 


Shock Tube; Photoelastic Structure 
Test; Smoke Tunnel; Aero-Structures 
Testing; Subsonic Wind Tunnel and 
Flutter Testing; Plasma-Jet Generator. 


MISCELLANEOUS 
Orbit and Trajectories Exhibit; Flight 


Regime Problems, Analog Computer; 
Movies—missiles and aircraft. 


Agricultural Engineering 
Display on Burrill St. 


FARM STRUCTURES 
Joint and Wall Construction Proced- 
ures. 

POWER and MACHINERY 
Tractors; Tractor Testing; Hay-Mak- 
ing. 

SOIL and WATER 
Drainage Tile; Surveying Equipment; 
Conservation Control Structures. 

ELECTRICITY and PROCESSING 


Automatic Feed Handling; Electric 
Motors; Environmental Control. 


Ceramic Engineering 
Ceramics Bldg. 


PREPARATION of CERAMIC BODIES 
Simson Mixer—dry mixing and press- 
ing. Extruding Machine. 

KILNS and SMELTERS 


Kiln with Optical Pyrometer; Crucible 
and Rotary Enamel Smelters. 


PRODUCTS of CERAMIC 
TECHNOLOGY 


Floor and Wall Tile; Refractory Brick; 


Ceramic Nose Cone Components; Sewer. . 


Pipe; Electrical Ceramic Components ; 
Abrasives; Vitreous and Semi-Vitreous 
(Dinnerware; Porcelain Enamels; Glass. 
Movies—Ceramic Production. 


Chemical Engineering 
East Chem. Bldg. 


EQUIPMENT 
Glass Distillation Unit; Rotary Filter; 
Hilsch Tube — defies thermodynamic 
Jaws; Radio Chemistry—radiation de- 
tection. 


MISCELLANEOUS 


Wave Formation; Chem Pop free re- 
freshment; Chem Magic Show—pre- 
sented on the hour. 


Civil Engineering 
Civil Engr. Bldg. 


CONSTRUCTION 
Buildings; Highways; Structures De- 
sign; Surveying; Photogrammetry; 
Railways. 


HYDRAULICS and SANITATION 


Water Supply, Treatment; Flood Con- 
trol; Sewage Treatment and Disposal. 


SOIL MECHANICS 
Retaining Wall Failure Demonstration ; 


Foundation Failures Demonstration; 
Ground Settlement Under Loads. 
TRAFFIC 


Traffic Signals; Radar Speed Detection; 
Automatic Volume-Density Computer. 


Open House visitors examine the large volume of 
turbulent flow created from the small but high-speed 
volume of laminar flow seen to the right in the 
fluid mechanics laboratory. 


Electrical Engineering 
Electrical Engr. Bldg. 


COMMUNICATION 
UHF and Microwave ‘Transmission; 


WPGU—Student Radio Station; 
W1ILL—University Television Station; 
Stereophonic Sound Exhibit; Commer- 
cial Radio Transmitter. 


ELECTRONICS 


Lie Detector; Ghost Writer; Kissom- 
eter; Oscilloscope Display; Electronic 
Whale; Talking Dog; Sonar; State Po- 
lice Radar; Electronically Controlled 
Ball; Electronic Humidity Control. 


MAGNETISM 


Strength Tester; Repelling Iron Balls; 
Electromagnetic Motor and Cannon. 


MISCELLANEOUS 


Van de Graaff Generator; Jacob’s Lad- 
der; One-Wire Light Control; Donner 
Computer; Data-Fax; Tesla Coil; 
Color Organ; Hand-Eye Coordination 
Tester. 


Research installotion for study of machine-tool wear 
and cutting efficiencies, a basic mechanical engineer- 
ing investigation of great importance to Illinois 
industry and to national productivity. 


General Engineering 
Transportation Bldg. 


ENGINEERING GRAPHICS 


Student Demonstrations of Problem- 
Solving; Graphic Aids and Illustrating 
Methods; Air-brushing; New Drawing 
Distribution System. 


SPECIAL TOPICS 


Engineering History; Engineering Law; 
Hospitality Room; Guidance Movies. 


Industrial Engineering 
135 and 235 M.E- Bldg: 
SAFETY 
Machine Guards; Firefighting Equip- 
ment; Fume Control; Dust Explosions. 
WORK-STUDY & ANALYSIS 
Method - Time Analysis; Plant Lay- 


out; Linear Programming and _ Statis- 
tics; Materials Handling Equipment. 


TOOL ENGINEERING 
Tooling; Dies; Production Tools. 


Mechanical Engineering 
Mechanical Engr. Bldg. 


METAL WORKING 


Heat Treatment; Metal Cutting; 
Welding; Metal Casting—at Foundry 
Lab (Springfield Avenue). 


FIELDS OF INTEREST 


Machine Design; Heating and Ventilat- 
ing; Physical Envi Laboratory; 
ing; Physical Environment Laboratory; 
Internal Combustion Engines. 


INFORMATION 


Pi Tau Sigma—M. E. Honorary So- 
ciety; American Society of Mechanical 
Engineers Student Branch. 


Metallurgical Engineering 
Metallurgy Lab. 


PROCESSES 


Heat Treatment of Steel; Welding; 
Production Steps in Steelmaking; Roll- 
ing Mill Demonstration. 


METAL STRUCTURE 
Phase Changes in Steel; Crystal Mod- 


els; Metals under the Microscope; 
Movement of Crystal Imperfections. 


MISCELLANEOUS 
Powder Metallurgy; Corrosion in Ac- 
tion; Thermocouples ; Display of Met- 
als; Zinco; Photography in Metallurgy. 
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What's it take to make the right connection? 


Plenty! Consider the problem. Western Electric manufac- 
tures the switching systems which connect some 60-million 
Bell telephones throughout the U. S. The average call over 
today’s electromechanical system requires 420 relay opera- 
tions. All together, this interconnecting equipment makes 
up the heart of what is, in effect, the world’s largest machine. 

That’s where Western Electric and you come in. The 
switching equipment for this “machine” involves an enor- 
mous manufacturing job carried on by our plants throughout 
the country. Because of the size and service requirements 
involved, we require quality standards far exceeding those 
of ordinary manufacturing. The size of this job presents an 
unusual challenge to the engineer who may save the Bell 
System many thousands of dollars by even a small cost- 
reduction step. 

While today’s switching calls for a priority on engineer- 
ing, tomorrow's will be even more exciting. For even now 
the revolutionary Electronic Central Office is under field 
trial and promises to remake the world of telephony. Future 
Western Electric engineers, working closely with their 
counterparts at Bell Telephone Laboratories, will concen- 


trate heavily on developing manufacturing methods for this 
ECO equipment. 

Your Western Electric assignments may cover many of 
our other responsibilities as the world’s leading communica- 
tions manufacturer. Perhaps you'll work on advances in 
microwave transmission, or even on satellite communications. 

Joining Western Electric may well be your right 
connection. 


Opportunities exist for electrical, mechanical, industrial, civil and 
chemical engineers, as well as physical science, liberal arts, and 
business majors. For more information, get your copy of ‘‘Western 
Electric and Your Career’’ from your Placement Officer. Or write 
College Relations, Room 6105, Western Electric Company, 195 Broad- 
way, New York 7, N. Y. And be sure to arrange for a Western Electric 
interview when the Bell System recruiting team visits your campus. 


western E Jectric 
MANUFACTURING AND —_@) UNIT OF THE BELL SYSTEM 


Principal manufacturing locations at Chicago, Ill.; Kearny, N. J.; Baltimore, Md.; Indianapolis, Ind.; Allentown and Laureldale, Pa.; Winston-Salem, N. C.; Buffalo, N. Y.; North Andover, 


Mass.; Omaha, Neb.; Kansas City, Mo.; Columbus, Ohio; Oklahoma City, Okla. Engineering Research Center, Princeton, N. uJ. Teletype Corporation, Skokie, Ill, and 


Little Rock. Ark. Also Western Electric distribution canters in 33 cities and installation headquarters in 16 cities. General headquarters: 195 Broadway, New York 7, N. ¥ 
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What would Al U do 
as an engineer. 


Development testing of liquid hydrogen-fueled rockets is car- 
ried out in specially built test stands like this at Pratt & 
Whitney Aircraft’s Florida Research and Development Center. 
Every phase of an experimental engine test may be controlled 
by engineers from a remote blockhouse (inset), with closed- 
circuit television providing a means for visual observation. 


Regardless of your specialty, you would work in a 
favorable engineering atmosphere. 


Back in 1925, when Pratt & Whitney Aircraft was 
designing and developing the first of its family of 
history-making powerplants, an attitude was born—a 
recognition that engineering excellence was the key 
to success. 


That attitude, that recognition of the prime impor- 
tance of technical superiority is still predominant at 
P&WA today. 


The field, of course, is broader now, the challenge 
greater. No longer are the company’s requirements 
confined to graduates with degrees in mechanical 
and aeronautical engineering. Pratt & Whitney Air- 
craft today is concerned with the development of 
all forms of flight propulsion systems for the aero- 
space medium—air breathing, rocket, nuclear and 
other advanced types. Some are entirely new in 
concept. To carry out analytical, design, experimental 
or materials engineering assignments, men with 
degrees in mechanical, aeronautical, electrical, chem- 
ical and nuclear engineering are needed, along 
with those holding degrees in physics, chemistry 
and metallurgy. 


Specifically, what would you do?—your own engi- 
neering talent provides the best answer. And Pratt 
& Whitney Aircraft provides the atmosphere in which 
that talent can flourish. 


For further information regarding an engineering 
career at Pratt & Whitney Aircraft, consult your col- 
lege placement officer or write to Mr. R. P. Azinger, 
Engineering Department, Pratt & Whitney Aircraft, 
East Hartford 8, Connecticut. 


att & Whitney Aircraft? 


At P&WA’s Connecticut Aircraft Nuclear Engine Lab- 
oratory (CANEL) many technical talents are focused 
on the development of nuclear propulsion systems for 
future air and space vehicles. With this live mock-up 
of a reactor, nuclear scientists and engineers can 
determine critical mass, material reactivity coefficients, 
control effectiveness and other reactor parameters. 


Representative of electronic aids functioning for PRWA 
engineers is this on-site data recording center which 
can provide automatically recorded and computed 
data simultaneously with the testing of an engine, This 
equipment is capable of recording 1,200 different 
values per second. 


Studies of solar energy collection and liquid and vapor 
power cycles typify P&WA’s research in advanced 
space auxiliary power systems. Analytical and Experi- 
mental Engineers work together in such programs to 
establish and test basic concepts. 


PRATT & WHITNEY AIRCRAFT 


Division of United Aircraft Corporation 
CONNECTICUT OPERATIONS — East Hartford 
FLORIDA RESEARCH AND DEVELOPMENT CENTER — Palm Beach County, Florida 
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Mining Engineering 
Mining Lab. 
MINE EQUIPMENT 


Automatic Hoisting; Mine Ventilation; 


Slusher Loading. 


MINERAL PROCESSING 
Cones; Jigs; Tables. 


PROSPECTING 
Geophysical; Diamond Drill. 


Petroleum Engineering 
Mining Lab. 


SOURCES and EQUIPMENT 
Model Oil Reservoir; Model Drilling 
Rig; Oil Well Surveying Truck and 
Equipment; Gas Drive; Waterflooding. 


Physics 
Physics Lab. 


LOW TEMPERATURE PHYSICS 
Liquified Gases, 200° Below Zero. 


NUCLEAR PHYSICS 
Geiger Counters; Radioactivity; Spark 
Chamber for Cosmic Rays. 
ELECTRICITY and MAGNETISM 


Measuring the Speed of Light Elec- 


tronically; Movies—room 119 Phys. 
Lab.; Schedule will be posted. 


OPTICS 
Spectra from Gaseous Discharge; Land 
Two-Color Photography. 


CYCLOTRON Nuclear Radiation Lab. 
Electromagnetic and Electrostatic means 
used to impart high speeds to electrified 
particles. The particles are used to bom- 
bard atomic nuclei, producing trans- 
mutations and artificial radioactivity. 


BETATRON 


Electromagnetic 


Physics Research Lab. 


acceleration of  elec- 


trons to form a narrow beam of Beta 
rays, then used to generate high-voltage 
X-rays and to transmute elements. 


\ : 


Demonstration of a rotary device powered by emission 
of electrically-charged ions at very high voltages. 
Such devices may in the future be of major use for 
propelling missiles or other vehicles in space. 


Theoretical and Applied 
Mechanics 
Talbot Lab. 


STRESSES and STRAINS 
Three-Million-Pound Test Machine— 
Concrete cylinders will be compressed 
Friday | lvaim.sand 2,05, .48 andere 
8, 9 p.m. (on the hour) ; Saturday: 10, 
11 aim. and i293. 4) pam (onthe 


hour); Photoelastic Stress Measure- 
ment; Experimental Stress Measure- 
ment; Materials Testing. 

HYDRAULICS 


Fluid Mechanics; Hydraulic Machin- 


ery and applications of hydraulic forces. 


MISCELLANEOUS 
Metals and Fatigue; Vibration Models; 


Engineering Mechanics Curriculum. 


Digital Computer Laboratory 
Mechanical Engr. Lab. 


The Laboratory consists of the Illiac 
digital computer, which was built at the 
University, and an I.B.M. 650. The 
Laboratory also has under construction 
a new computor 50-100 times as fast as 
Illiac. The Iliac will be explained and 
demonstrated every hour on the hour. 
Laboratory personnel will also be on 
duty continuously to answer questions. 


R.O.T.C. Units 


AIR FORCE E. E. Bldg. 
Jet Engine Cutaway Model; Scale 
Models of Missiles; Pilot’s Personal 


Equipment. 


ARMY CORPS OF ENGINEERS 
i Sai\eneens: 
Fixed and Floating Bridge Models; De- 
tection Equipment for Mine Warefare; 
Corps of Engineers Construction Proj- 
ects: 


ARMY SIGNAL CORPS 153 M.E.B. 


Telephone and Teletype Communica- 
tions; A.M. Radio—in operation. 


ARMY ORDNANCE 143b M. E. B. 
Ammunition—shaped charge, _ plastic 
antitank mine, tungsten sabot round, 


high explosive plastic round; Powder 


Metallurgy Display; T.N.T. Plant 
Layout. 
NAVAL R.O.T.C. 152-154 M.E.B. 


AVIATION and ASTRO SPACE 
Carrier Warfare; Air-to-Air Missiles; 
Control Systems; Radio Telescope. 

SUBMARINE and SURFACE FORCES 


Nuclear Submarines; Antisubmarine 


Warfare; Surface-to-Air Missiles. 


Core of the TRIGA nuclear reactor, viewed through 
the protective water shield. Above, the reactor is 
cold, showing the central group of fuel and moder- 
ator units; below, at full power, it is lighted by 
the blue glow of Cerenkov radiation. 


Nuclear Engineering 
Mechanical Engr. Lab. 


SUBCRITICAL ASSEMBLIES 
Three units, two uranium-graphite and 
one light-water-uranium, will be on dis- 
play, with appropriate neutron counting 
equipment in operation. 


BOILING WATER LOOP 
Designed to simulate the heat-transfer 
conditions of nuclear reactors, this high- 
capacity loop will be explained for those 
interested. 


NUCLEAR METALLURGY 
Facilities for uranium processing and 
fuel-element fabrication. (Explained for 
those with special interests. ) 


THE ILLINOIS TRIGA 
Nuclear Reactor Lab. 


This 100-Kilowatt reactor uses 4.5 
pounds of U-235 as fuel. A “blue glow” 
caused by the nuclear radiation can be 
viewed safely from the top of the re- 
actor while it is operating. 


Drill Meet 
Open House visitors are invited to at- 
tend the Pershing Rifles Invitational 
Drill Meet of nearly 100 teams Friday 
afternoon and all day Saturday. Buses 
will stop at the Armory, south center 
door on Gregory Drive. 

Open House hours: Friday 10 a.m. to 
9 p.m.; Saturday 9 a.m. to 5 p.m. 


Textbook Exhibit 


A display of textbooks used in College 
of Engineering courses has been pre- 
pared by Tau Beta Pi, all-engineering 
scholastic honorary fraternity. Ques- 


Open House Coordinating Committee 
FACULTY ADVISERS 


tions about the College, curricula, and Re) eben sets eee ee Ceramic:Ener.. J. Ws Murdock... .— 2 ‘T.. A. Vi 
student preparation will also be an- Ee |e Brown a8 02 Mechanical Engr. S. L. Paul.uw.........:.0c0ee---e-eee Civil Engr. 
swered oO ae ea W. H. Bruckner....Metallurgical Engr. D. D. Perlmutter.......... Chemical Engr. 
room 1n ectrica ner. i te H. Goldberg RO ka ‘Aeronautical Engr. Ike @ Pigage Beas eee ene Industrial Engr. 
Scholarship Exhibit DY JRe TRO ee Agriculeuralebngr.- (WU. ohick enue een General Engr. 
A display of the many scholarships avail- Lup ee oesteteean 57ers Physics ASW 7 owagoe, =e Electrical Engr. 
able to students of the University of 

Illinois will be presented by Sigma Tau, 

all-engineering scholastic honorary fra- DEPARTMENTAL REPRESENTATIVES 

ternity. Questions concerning require- Base : 
ments for eligibility and procedures for Dept. Senior Junior 


application will be answered at the 
Sigma Tau display in the Electrical 
Engineering Building. 


Mathematics 


Although it is a science of its own, 
mathematics is very closely related and 
essential to engineering. Sigma Tau fra- 
ternity will present a display of fields 
of mathematics along with practical ap- 
plications to engineering in the Electri- 


Aeronautical Engr. 
Agricultural Engr. 
Ceramic Engr. 
Chemical Engr. 
Civil Engr. 
Electrical Engr. 
General Engr. 
Industrial Engr. 
Mechanical Engr. 


Metallurgical Engr. 


Mining Engr. 


George Carruthers 
Rollin Strohman 
William Long 
George Nasses 
E. R. Wilkinson 

Oren Kesler 


James Bader 


W. F. Waterman 
Robert Wittman 
Arthur Schmidt 


Robert Fennell 
Jerome Bradley 
William Muhlstadt 
Raymond Roeschlein 


Robert Leslie 


Jack Punzak 
Gary Hough 


Vonne Linse 
Benjamin Caplinger 


Dany eenenn aa Physics James Potter 
cal Engineering Building. ap Me Virgil Lenzi Vance Lenzi 
Air Force Richard McManus 


St. Pat’s Ball 


Held on Saturday, March 11 from 9:00 
p.m. to | a.m. in the Illini Union Ball- 
room. 


Army Engrs. 
Army Ordnance 
Signal Corps 
Navalek. OMe: 


James Govaia 

James Mitchell 

Gary Wieting 
Dennis Chamberlin 


Robert Shewmaker 
Charles McLellen 


Charles Orr 
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PETROLEUM 
ENGINEERING 


The Petroleum Engineering Depart- 
ment at the University of Illinois dif- 
fers slightly from that of most petrole- 
um engineering schools. This difference 
is brought about chiefly by the geogra- 
phic location of the Urbana campus. 
Most petroleum schools are located in 
the Southwest with producing oil wells 
present either on the University cam- 
puses or nearby. This situation leads to 
the easy accessability of heavy equip- 
ment such as drilling rigs and pumping 
installations. Through these circum- 
stances, the petroleum engineering cur- 
riculum at many schools is easily geared 
toward petroleum production. The Uni- 
versity of Illinois, located outside the 
petroleum producing region of the Ilh- 
nois basin, makes no attempt to com- 
pete with the Southwestern schools in 
this facet of the petroleum engineering 
field. There are, however, two main 


classifications of petroleum engineering: 
petroleum production and reservoir en- 
gineering. The latter is emphasized at 
the University of Illinois. 

Reservoir engineering may be defined 
as the Diener of ecientite principles 
to the drainage problems arising during 
the evelonarent and production of 
fluid producing reservoirs. ‘These prob- 
lems must be attacked so as to yield 
the highest productivity at maximum 
eficiency. An understanding of these 
problems is gained through a background 
of chemistry, physics, mathematics, sub- 
surface geology and_ special sate let 
engineering applications of these basic 
sciences. Since the trend in the petrole- 
um industry is now reservoir engineer- 
ing, our petroleum department is look- 
ing forward to both increasing growth 
and stature. 


The undergraduate curriculum is 


tailored to give a background in the 
fields named above. The reservoir en- 
gineering courses then tie this general 
know ede together into reservoir appli- 
cations. In additions a petroleum produc- 
tion survey course and several labs are 
offered. One of these labs gives the 
opportunity to do individual research at 
the undergraduate level. 

The department also has a complete 
graduate program which maintains a 
close association with the Illinois State 
Geological Survey located on the cam- 
pus. The faculty and graduate program 
is set up to do a great deal of research 
work both independently and under 
grants from various agencies. Much of 
this work is published either in trade 
magazines or by the Geological Survey. 

The petroleum engineering faculty 
consists of several people well known 
in industry and academic circles. 

Aside from strictly academic en- 
deavors, the petroleum engineering stu- 
dents are members of the Society of 
Petroleum Engineers of AIME. This 
organization is the professional engineer- 
ing society of our field. Its activities in- 
clude lectures by distinguished visitors, 
field trips, and social functions. It also 
gives the students and the faculty an 
opportunity to become better acquainted. 

The petroleum engineering Open 
House display is located in the Mining 
Laboratory. This year we are fortunate 
in having a commercial well logging 
truck and its allied equipment for dis- 
play. This equipment is one of the main 
tools for gathering reservoir data. We 
will also display a model drilling rig 
and a reservoir model which shows the 
displacement of fluids under water and 
gas drives. 


REE OPEN HOUSE 
PROGRAM 


just tear out pages 37, 38, 43, 44 


or, better still, 


come to OPEN HOUSE !! 
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MECHANICAL 
ENGINEERING 


The Department of Mechanical En- 
gineering of the University of Illinois, 
recognized as being one of the best in 
the nation, has its main offices located 
in room 144 of the Mechanical Engi- 
neering building. This building, located 
on the corner of Mathews and Green 
Streets, furnishes most of the classroom 
space for the department and, in addi- 
tion, provides classroom space for other 
departments of the University. The Me- 
chanical Engineering building is one of 
the largest in the University with re- 
spect to classroom space and, in addi- 
tion, has many laboratories located with- 
in the building in which students of the 
department carry out laboratory work 
and research. The Mechanical Engineer- 
ing building also provides office space 
for a large majority of the department 
staff. 

The Mechanical Engineering Labora- 
tory building, located on Mathews, 
houses the heat and power laboratories 
for the department. This building also 
provides some classroom and office space 
as well as facilities for research. 

The department operates a foundry 
located north of the Mechanical Engi- 
neering Laboratory. 

Within these three buildings, the fol- 
lowing laboratories are located: power, 
physical environment, internal combus- 
tion engine, machine tool, metal cutting, 
welding, foundry, sand testing, heat 
treatment of metals, machine design, 
motion and time study, instrumentation 
and controls, heat transfer and combus- 
tion, thermodynamics, fuels and lubri- 
cants, gage calibration, tool design, and 
plant layout. 

The fact that the Mechanical Engi- 
neering department has the excellent 
facilities mentioned above is not the pri- 
mary reason why the department is rec- 
ognized as one of the best in the na- 
tion. The Mechanical Engineering de- 
partment is built around its outstanding 
staff and curriculum. The curriculum is 
designed to prepare the student for posi- 
tions in industry and to encourage the 
student to continue his education after 
graduation. 
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The Graduate School of the Mechan- 
ical Engineering department is one of 
the best in the country, again as a re- 
sult of the excellent staff, curriculum, 
and facilities available to the graduate 
student. 


The entrance requirements for th 
undergraduate department of Mechan- 
ical Engineering are as follows: 


oO 


English—3 units 
Algebra—2 units 
Plane Geometry—1 unit 
‘Trigonometry—™% unit 


In addition, the following subjects 
are recommended for admission: 
Language—2 units 
Science—2 units 
Solid Geometry—™% unit 
Social Studies—2 units 
Advanced Mathematics 


The first year of undergraduate study 
in the department follows the common 
freshman engineering program. The sec- 
ond year program provides a_ strong 
foundation in Mathematics, Physics, 
Mechanics, and basic Mechanical Engi- 
neering courses. The third year intro- 
duces the student to some of the most 
important subjects in Mechanical Engi- 
neering. The student is also required to 
take courses in the Social Sciences and 
Humanities. Before graduation, the stu- 
dent must have completed a minimum 
of twelve hours in the Social Sciences 
and Humanities. During the last two 
years of undergraduate work, the Me- 
chanical Engineering department ar- 
ranges for the superior students special 
sections in many of the department’s 
courses. hese special sections provide 
the student with a more comprehensive 
investigation of the subject. 

The senior year provides the student 
with electives which can be chosen from 
a particular branch of Mechanical En- 
gineering such as machine design or 
thermodynamics. 

Upon the satisfactory completion of 
136 hours of course work exclusive of 
Military Training and Physical Educa- 
tion, the student will receive a B.S. de- 


gree in Mechanical Engineering. The 
department’s graduate school offers 
work leading to either a M.S. or Ph.D. 
in Mechanical Engineering. 

During Engineering Open House the 
buildings of the Mechanical Engineer- 
ing department will be open to the pub- 
lic and the equipment and other facilities 
as well as special exhibits will be on dis- 
play. The following is a brief descrip- 
tion of what can be seen: 

In the Mechanical Engineering build- 
ing the visitor will see, first of all, the 
internal combustion engine laboratory. 
This laboratory provides facilities for 


the testing of modern internal combus- 


tidn engines. This laboratory also pro- 
vides facilities for combustion and fuels 
research. The engines used in this work 
will also be on display. 


The heat treatment of metals labora- 
tory will acquaint the visitor with the 
many methods of heat treating metals 
and methods of temperature measure- 
ment. The visitor will be able to observe 
under the microscope the metallic struc- 
tures resulting from various heat treat- 
ing methods. 


The machine tool laboratory will have 
on display machines such as lathes, mill- 
ing machines, shapers, and other special- 
ized equipment usually found in indus- 
try. In the metal cutting research labora- 
tory, the visitor will be acquainted with 
the methods of research now being car- 
ried on in the field of metal cutting. 
The welding laboratory will have on 
display the many processes used in this 
important method of fabrication. 

The machine design department will 
have on display many of the common 
mechanisms used in the design of ma- 
chinery as well as many unusual devices 
seldom seen. 

The heat power laboratory will ac- 
quaint the visitor with much of the 
equipment used by the students. Steam 
power equipment, air compressors, diesel 
engines, heating, air conditioning, re- 
frigeration equipment, and other large 
pieces of equipment will be on display. 

The foundry will provide the visitor 
with an insight into the art and science 
of metal casting. 

In addition to the displays directly 
concerned with the curriculum of the 
department, the Mechanical Engineer- 
ing societies will also have displays 
which will interest the visitor. 

Pi Tau Sigma, national mechanical 
engineering honorary society, will give 
a more detailed explanation of the Me- 
chanical Engineering curriculum. 

The A.S.M.E. will provide informa- 
tion concerning opportunities open to 
graduate mechanical engineers. 

In conclusion, we would like to ex- 
tend an invitation to all those interested 
in the field of Mechanical Engineering 
to attend our Engineering Open House 
displays. 
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Mechanical engineering students working in the lab taking data as others look on 


Shown above is one of the many 
the forces involved in cutting. 
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engine lathes used to study metal cutting. Dynamometer attached measures 
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DEPARTMENT 


In some respects the Physics Depart- 
ment differs from other engineering de- 
partments at the University. Its student 
body consists of both Engineering 
Physics students from the College of En- 
gineering and Physics majors from the 


College of Liberal Arts and Sciences. In 
either case the curriculum is essentially 
the same, with emphasis on the funda- 
mental and theoretical aspects of physics. 
Yet the curriculum is sufficiently flexi- 
ble to allow a student to emphasize any 


phase of engineering that he desires. 
Perhaps the majority of the physics stu- 
dents plan to continue their studies with 
graduate work in physics or related 
fields. It is significant then that, of the 
top five per cent of all engineering stu- 


Two students preparing to perform an experiment to measure the ratio of electron charge to mass 
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dents, twenty per cent are Engineering 
Physics students. 

The Physics Department is  recog- 
nized as one of the best in the nation. 
Here graduate students and faculty en- 
gage in research in atomic and nuclear 
physics, solid-state physics, plasma phys- 
ics, low temperature physics, and_ the- 
oretical physics. 

This year, in keeping with the trend 
toward introducing modern physics at 
the undergraduate level, the Physics De- 
partment will have a modern physics 
display centered around an operating 
spark discharge chamber. This device 
enables researchers to view the paths of 
high energy cosmic particles. A cosmic 
ray entering the region between the con- 
denser plates leaves a trail of ionized 
molecules as it passes through the cham- 
ber’s argon atmosphere. Application of 
a high voltage to the condenser plates 


results in a spark which follows the 
trail of ions, thus rendering the path 
of the particle visible. Also on display 
will be geiger counters and radioactive 
sources to demonstrate natural and in- 
duced radioactivity. 

Demonstrations in optics will include 
the comparison of the ultraviolet and 
visible emission spectra of ionized gases. 
Several smoke boxes will be used to 
demonstrate the principles of geometric 
optics. A demonstration of the land two- 
color photography process proves that 
the eye needs only two colors, not three, 
to produce a full color image. 

“It taint necessarily so!” A movie 
entitled “Frames of Reference’ shows 
very clearly that things are not always 
what they seem to be. Other movies of 
interest discuss crystal structure, satel- 
lite orbits, and optics. 

A cathode ray tube will be available 


for the visitor to use to demonstrate 
the sometimes weird effects of a mag- 
netic field on an electron beam. One ex- 
periment will compare the speed of 
sound in air with its speed in various 
solid materials. 

Our low temperature display will fea- 
ture such phenomena as a_ lead _ bell 
which tinkles when cooled with liquid 
gases. 

A special feature of this year’s Open 
House will be a direct measurement of 
the speed of light by electronic means. 
The velocity will be displayed as the 
distance between two pulses on an oscil- 
loscope. 

Two basic tools for atomic and nu- 
clear research, the Cyclotron and Beta- 
tron, will be open to the public during 
Open House. Guided tours will be pro- 
vided by members of the staffs of the 
laboratories. 


Dave Morrison and Jim Potter are shown operating some of the equipment they will use to measure the velocity 
of light during Engineering Open House. 
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THEORETICAL AND 
APPLIED MECHANICS 


In 1961, as in 1960, the Open House 
displays of the department of Theoreti- 
cal and Applied Mechanics will be plan- 
ned and exhibited by the students in 
Engineering Mechanics in cooperation 
with the members of the faculty. 

Many previous displays will be re- 
used and some new displays will be 
added; in all cases, however, primary 
emphasis is to be placed on presenting 
the nature and purpose of the Engineer- 
ing Mechanics curriculum and illustrat- 
ing the broad scope of the field of the- 
oretical and applied mechanics. 

Students enrolled in Engineering Me- 
chanics takes sequences of courses which 
provide a broad background in mathe- 
matics, physics, and engineering sci- 
ences. In addition each elects a sequence 
of courses which affords a deeper and 
more specialized background in one of 
the other fields of engineering. In the 
senior year design and synthesis courses 
unify the studies of the sophomore and 
junior years. All studies prepare the stu- 
dent for post-graduate work or research 
and development work in government 
or industry. 

The exhibits prepared for the 1961 
Open House will illustrate the work 
done in undergraduate laboratory 


courses, classroom demonstrations, or in 
research studies in which many of the 
undergraduate students are employed as 
assistants. 

In the Fluid Mechanics laboratory 
the displays will illustrate applications 


of principles studied by the students as ° 


well as phases of research projects. Hy- 
draulic machinery, such as_ turbines, 
pumps, and the hydraulic ram, will be 
exhibited. Flow measuring devices, such 
as weirs and orifices, phenomena of open 
channel flow, like the hydraulic pump, 
together with some typical hydraulic 
models will be shown. The rope pump 
and water bells, which illustrate surface 
tension characteristics of fluids, will be 
demonstrated as will the wind tunnel 
used in research investigations. 

In the main crane bay the three mil- 
lion pound testing machine, normally 
used exclusively for research by the de- 
partments of Theoretical and Applied 
Mechanics and Civil Engineering, will 
be used to test concrete cylinders twenty 
inches in diameter and _ forty inches 
high. In an adjoining test frame special 
tests of short reinforced concrete 
columns will be made to illustrate prac- 
tical examples of research activity in 
concrete. These tests will also afford 
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This concrete cylinder has just been shattered by the 3 million pound testing 
machine whose base is shown at the right. 
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the public an opportunity to see the be- 
havior of structural concrete members 
when loaded to failure. The equipment 
which is used in the fatigue investiga- 
tions of plain concrete will also be on 
display. 

The fatigue of metals laboratory on 
the third floor will again be open to the 
Open House visitors. These facilities 
are used exclusively for research, how- 
ever many of the undergraduate stu- 
dents are employed as assistants on the 
projects and supplement their formal 
education with practical research experi- 
ence. “The department hopes that the 
public will gain some appreciation of 
the efforts which are made to determine 
and describe the fatigue characteristics 
of metals subjected to repeated loads, 
often accompanied by unusual levels of 
temperature or pressure. The efforts to 
improve old materials and to develop 
new ones is of great importance in an 
age of expanding technology. 


The experimental stress analysis lab- 
oratory will present displays showing 
various experimental techniques used to 
supplement analytical studies in the de- 
terminations of stresses in loaded struc- 
tural members. Photoelastic equipment 
will demonstrate the use of models for 
the optical determination of the effects 
of loads on different structural mem- 
bers. Models which employ bonded elec- 
tric resistance strain gages to measure 
the effects of applied loads will also be 
shown. These facilities are of major use 
in research but many are used in class- 
room demonstrations to supplement for- 
mal instruction. 


The student laboratory on the second 
floor will be used to demonstrate the 
instruction given the student in the me- 
chanical properties and behavior of ma- 
terials. These include tests to determine 
the resistance of materials to tensile or 
compressive loads as well as to de- 
termine material behavior in bending 
and torsion. The behavior of materials 
whose properties are time dependent will 
also be demonstrated. There will also 
be models which illustrate the problems 
encountered in vibration and dynamic 
behavior of mechanical systems. These 
models will reflect the increased import- 
ance of dynamics problems in engineer- 
ing and the additional dynamics courses 
now offered to undergraduate students. 

In room 220 Talbot Laboratory the 
Engineering Mechanics Society will pro- 
vide students to answer questions con- 
cerning the curriculum in Engineering 
Mechanics. These students will provide 
additional information relating to the 
program, its purpose, scope, and require- 
ments. 

The students and staff of the depart- 
ment extend a most cordial welcome to 
the public to see and enjoy the depart- 
mental exhibits of the 1961 Engineering 
Open House. 
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Strains in plastic members visible by using polarized light. This type of pattern 
forms the cover of the Open House program. 


FEBRUARY, 1961 


MILITARY ENGINEERING 


NAVAL ROTC 


The role of engineering in the Navy 
started when coal rather the sail began 
to propel the ships of the fleet. Since 
that time, engineering has become a 
larger and larger part of the nuclear- 
powered, missle-equipped Navy of the 
future. Now that missiles with elec- 
tronic computers and directors have re- 
placed the men at the canon, and nu- 
clear reactors have replaced the oil burn- 
ing boilers, the need for men well 
trained in the field of engineering has 
become very prominent in the Navy. A 
minimum amount of engineering train- 
ing and background is essential in many 
fields of duty in the Navy. 

Advanced courses in mathematics, 
physics, and engineering are available in 
Naval schools. Pursuit of higher educa- 
tion is encouraged in all fields of learn- 
ing with studies in engineering taking 
top priority. 

In the Navy ROTC program, all 
midshipmen take a course in Naval 
Weapons. The students study ballistics, 
computers, directors, and guided missile 
propulsion, guidance, and control. Mid- 
shipmen who elect the line officer option 
will take further courses in Naval En- 
gineering. They will study the func- 
tions of the engineering department 
aboard ship. The midshipmen study ship 
stability, fundamentals of heat engines, 
boilers, and steam turbines, along with 
the necessary components. The midship- 
men also study basic fundamentals of 
nuclear propulsion, and take courses in 
navigation and operations. 
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Along with educating its officers and 
men in the engineering field, the Navy 
conducts extensive research in this field. 
Scores of research centers are scattered 
around the world from the North to 
the South Pole. One such research estab- 
lishment is located in nearby Danville. 
Here the University of Illinois and the 
Office of Naval Research have combined 
their efforts and built the world’s larg- 
est radio telescope. This site was se- 
lected because of the freedom from man- 
made radio interference. The huge para- 
bolic mirror is located in a natural ra- 
vine and is 600 feet long by 400 feet 
wide. Its function is to concentrate sig- 
nals from outer space on a receiving ele- 
ment supported by towers 165 feet high. 
With this telescope, the observers may 
receive radio signals that have been 
traveling through space at the speed of 
light (186,300 miles per second) for 
millions and billions of years. A scale 
model of this massive construction, along 
with various pictures will be on display 
at the Naval ROTC exhibit in 152-154 
Mechanical Engineering Building. 

Other projects in engineering re- 
search sponsored by the Office of Naval 
Research will also be represented. 


Three separate yet interdependent 
forces in the Navy will be represented 
in the exhibit: the surface force, the 
submarine service, and naval aviation. 

Representing the forces afloat are the 
missile equipped ships, the antisubmarine 
warfare ships, and the aircraft carriers. 
Models and pictures of ships equipped 
with guided missile armament will illus- 


trate how the fleet will defend itself 
from enemy aggression from the air. 

Actual equipment used in antisub- 
marine warfare and models of ASW 
weapons will demonstrate how the sur- 
face ships will protect themselves from 
enemy submarines. The exhibit will dis- 
play torpedoes, depth charges, MAD 
gear, sonabuoys, and other ASW wea- 
pons. 

The submarine representation will in- 
clude a model of the Polaris submarine, 
the missile firing, nuclear submarine now 
on patrol in the fleet. The tremendous 
striking range, fire power, and secrecy 
of this submarine makes it a powerful 
deterrent to war. 

Naval aviation and astro space will 
be represented by models of the latest 
aircraft carriers, and the newest Navy 
aircraft and missiles. A movie of the 
Sidewinder air to air missile will be 
shown as part of the exhibit. Operating 
gyroscopic altitude control mechanisms 
and manual aircraft control servomech- 
anisms will demonstrate how they func- 
tion and how pilots use these instru- 
ments. 


ARMY ENGINEERS 


The Army Corps of Engineers repre- 
sents the largest engineering organiza- 
tion in the world. The major role of 
the Corps is as a technical service which 
includes military construction, research 
and development, engineer intelligence 
as well as civil works. In time of need 
the Corps of Engineers performs an- 
other mission, that of a combat arm 
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working along with the other combat 
branches of the Armed Forces. 

In the attack the objective of the en- 
gineer battalion organic to the infantry 
division is to assist in the forward move- 
ment of the division by utilization of 
all available engineer troops, equipment, 
and supplies. The deployment and di- 
rection of the engineer unit is accom- 
plished according to the maneuver plan 
outlined by the division commander. 

“Essayons” meaning “let us try” is 
the motto of the Army Corps of Engi- 
neers and it depicts the spirit and en- 
thusiasm needed to perform the task at 
hand. The engineers will assist by engi- 
neer reconnaisance, collecting data for 
new maps as well as improving old ones, 
removal of obstacles and construction of 
barriers to delay the enemy, and con- 
struction and maintenance of supply 
routes and lines of communication. 

In removing as well as constructing 
obstacles the Army engineer handles and 
directs the use of many types of demoli- 
tions and mines. The Corps is responsi- 
ble for clearing minefields as well as 
constructing new ones to confuse and 
delay the advancement of the enemy. 
The supply routes and communication 
lines are of utmost importance and must 
be maintained at all costs. Many times 
to keep the supply routes continuous 
over water barriers the engineers must 
provide assault boats, footbridges, fer- 
ries and fixed bridges which will allow 
the passage of the infantry units and 
their supplies. 

In all military operations whether in 
the attack or defense the Corps of En- 
gineers provides the technical supervi- 
sion, material, equipment and many 
times the construction manpower to 
facilitate the accomplismment of the 
mission. 

For displays of engineer operations 
and equipment visit Room 153 of the 
Mechanical Engineering Building dur- 
ing the University of Illinois College 
of Engineering Open House. 


ARMY ORDNANCE CORPS 


The Ordnance Corps of the United 
States Army is the branch of the Army 
that is responsible for the research, de- 
velopment, test, manufacture, procure- 
ment, distribution, maintenance, modi- 
fication, and disposal of small arms, 
automatic weapons, artillery, fire con- 
trol systems, rockets and guided mis- 
siles, transport and combat vehicles, 
mines, explosive, and ammunition. Ord- 
nance is this country’s biggest business, 
and to conduct its responsibility ably the 
Ordnance Corps receives 75 per cent 
of the Army budget. Examples of the 
importance of the Ordnance Corps to 
the Army is seen in the costs of an in- 
fantry and armored division. The cost 
of one infantry division is 70 million 
dollars, and of this amount ordnance 
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materiel accounts for 62 million dollars. 
The cost of one armored division is 224 
million dollars, and of this ordnance 
materiel accounts for 216 million dol- 
lars. 

The Ordnance Branch of the Reserve 
Officers’ Training Corps at the Univer- 
sity of Illinois has the duty of turning 
out officers of the quality needed to ful- 
fill the mission of the Ordnance Corps. 
One of the main sections of instruction 
Of Major interest to. the Ordnance 
Corps is concerned with the construc- 
tion of ammunition and explosives. 

Ammunition and explosives are the 
most necessary products of Ordnance. 
Ammunition development today is one 
of the most highly scientific and unique 
processes. In most materiel the Ord- 
nance Corps uses the benefits of civilian 
industry, but no private industry is en- 
gaged in the production of large am- 
munition; and thus the entire burden 
of ammunition and explosive research 
and development and production falls 
on the Ordnance Corps. Ammunition is 
also a very costly product. The expense 
of ammunition is 1.25 dollars per pound. 
An infantry division in combat uses 600 
tons of ammunition per day. This repre- 
sents a cost of 1,500,000 dollars a day 
for just one infantry division. It is fit- 
ting therefore, that the Ordnance dis- 
play this year will be on the theme of 
ammunition and explosives. 

The displays are the complements of 
Joliet Arsenal. Joliet Arsenal, this na- 
tion’s largest factory located just north 
of Champaign, is the largest single pro- 
ducer of ammunition. The display, 
which is located in room 143B Mechan- 
ical Engineering Building, includes the 


following items: a TINT production 
layout; charts and cut-away model of 
mortar rounds, high explosive-antitank 
rounds, and a simple fuze; a shaped 
charge used in the destruction of con- 
crete and armored structures; a plastic 
antitank round; a high explosive plastic 
round; a tungsten sabot round; step by 
step processing charts showing the ex- 
trusion of shell cases; and a powder 
metallurgy display showing the use of 
sintered metal products. The Ordnance 
Department thinks that you will like 
this display and invites you to see it. 


ARMY SIGNAL CORPS 


The Signal Corps, a combat arm of 
the Army, has the primary mission of 
communications with the Modern Army. 
In the present day of the necessity of 
mobility, firepower, and communica- 
tions, the Signal Corps must be able to 
provide highly mobile, highly reliable 
communications under all conditions of 
terrain, tactics and weather. To accom- 
plish this, the Signal Corps has highly 
versatile equipment. 

This is demonstrated in the display 
at the 1961 Engineering Open House. 
Two battery powered, man-transport- 
able radio sets have been set up to show 
that teletype and voice are simultane- 
ously transmitable over one radio fre- 
quency. The teletype machines are con- 
nected to the radio sets through a con- 
verter which modulates the teletype sig- 
nals to effect the transmitability of the 
signals. A voice frequency is at the same 
time superimposed on the same radio fre- 
quency to allow the transmission of the 
voice and teletype signals concurrently. 

(Continued on Page 66) 
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etallurgical Engineering 


Metallurgy is an engineering science 
that deals with the production and util- 
ization of metals and_ their alloys. 
Metallurgy as a course of study is based, 
in part, on physics and chemistry for it 
is through such basic sciences as these 
that we learn and understand the prop- 
erties of metals and their alloys. 

The field of metallurgy is very active 
because of the many challenging prob- 
lems encountered. Today as never be- 
fore man is faced with materials prob- 
lems, which if not solved, will slow the 
progress of humanity. 

In the missile field metallurgists are 
constantly working and searching for 
new alloys that can withstand the ex- 
tremes of heat, cold, and pressure to 
which they are subjected. In the pro- 
duction of electric power, design engi- 
neers and planners are constantly de- 
manding the use of larger and more 
powerful installations operating under 
more extreme conditions than ever be- 
fore. 

To the metallurgist this means de- 
velopment of new alloys, new heat treat- 
ing procedures, new and better methods 
of joining and forming and many others. 
The list of examples could go on and 
on, for in this metal age in which we 
live it is impossible to name one product 
that does not in some important way 
involve metal, while at the same time 
people are constantly striving to im- 
prove and make these products better, 
thus always generating new problems 
for the metallurgist to solve. 

Metallurgy has no more than 
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scratched the surface of its possibilities. 
Over 70 of the 92 natural elements are 
metals; and yet less than one-half of 
the 70 metals are in commercial use 
today. 


New uses for the metals already com- 
mercially accepted and the practical ap- 
plication of the remainder to useful 
purposes offer almost unlimited oppor- 
tunities for the present and future gen- 
eration of metallurgical engineers. 


Progress in the development of these 
new metals and alloys will depend upon 
learning a great deal more than is now 
known about the structure of metals. 
With the use of x-rays, microscopes, and 
mechanical and electrical measuring de- 
vices metallurgists have learned a great 
deal about the basic structure of metals, 
but the complete answer to such ques- 
tions as why a metal can be strong or 
tough or how the atoms move when « 
metal is bent or stretched are not yet 


This is a teaching model used to 
illustrate crystalline structure. 


known. Much research must be done 
in the field of metallurgy before devel- 
opment metallurgists can better under- 
stand and predict the properties of the 
new metals and alloys. For this reason 
metallurgy holds outstanding opportuni- 
ties, not only for those interested in de- 
velopment and production, but for those 
people interested in basic research. 
Metallurgists are employed  every- 
where. Scores of metal producers, thous- 
ands of manufacturers, many colleges, 
most public service companies, scienti- 
fic research laboratories, plus many gov- 
ernment and private agencies employ 
metallurgists. The salary of the metal- 
lurgical engineer will be higher on the 
average than the salary of any other 
professional engineer. At the University 
of Illinois the average salary of the grad- 
uate metallurgist is consistently higher 
than the average salary of all engineers 
to graduate. This fact speaks well for 


the Department of Metallurgy at Ilhi- 


nois and for the demand and importance 
of the metallurgist in general. 

On March 10-11 the College of En- 
gineering will again open its doors to 
the public for inspection of its facilities 
and for the opportunity to learn first 
hand about engineering at Illinois. The 
Department of Metallurgy will be ac 
tively participating in Engineering 
Open House and invites all interested 
persons to visit our displays and exhibits 
and to ask questions about your future 
in metallurgy; a growing, active, and 
prosperious profession in engineering 
and science. 
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Technograph’s photographer goes 
flying and tells all 


Soon after the student pilot gets his 
safe solo wings, he gets bored with stay- 
ing in the airport trafic pattern making 
take-offs and landings. He gets that urge 
to leave the airport vicinity and fly to 
another town or at least a few miles 
away from the airport. Now, it is simple 
to find your way if you can see the air- 
port, but get out of sight of it, make 
a few turns, and you can become lost 
amazingly easy. But do not give up all 
hope: look down and observe. Below, 
you see a railroad track and a highway 
going through a small, rectangularly 
shaped town, with large grain elevators 
along one side. A quick check of the 
local sectional chart, in the vicinity of 
the airport, and you locate yourself in 
relation to the airport and soon it looms 
in sight again. 

Every student pilot must learn to find 
his way by pilotage; which is locating 
your position by comparing landmarks 
on the ground to an aeronautical chart. 
It is really very simple, just like read- 
ing a highway map, except that there are 
no signposts pointing the way, and you 
must recognize objects from above. On 
a clear day, when you can see for fifteen 
or twenty miles, no difficulty exists, but 
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WHO, me lost? 


when the visibility is down to two or 
three miles you have to be very observ- 
ant and quick to recognize objects. 


As a student, my first instruction in 
pilotage was a long cross country flight 
with my instructor and two other stu- 
dents. The total trip would require 
about nine hours of flight time, which 
would allow each individual about three 
hours. We had a choice of two routes, 
south, from Champaign to Mount Ver- 
non, Evansville, Bowling Green, Louis- 
ville, Lexington, Cincinnati, Dayton, 
Indianapolis, and back to Champaign, 
or north, from Champaign to Spring- 
field, Quincy, Ottumwa, Des Moines, 
Cedar Rapids, Moline, Dubuque, Rock- 
ford, and again back to Champaign. 
The distance for each route is about 
eight hundred and twenty-five air-miles 
(as the crow flies). We are told to plan 
both routes, and then on the morning 
of the flight we’ll check weather condi- 
tions and pick the best one. Everyone is 
supposed to meet at the airport by six- 
thirty in the morning, but as usual, ’im 
late, and arrive about seven. I go im- 
mediately to the control tower to check 
the weather teletype. Most of the south- 
ern route is covered by light rain and 
overcast skies, generally lousy flying 
weather. However, the northern route 
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is fairly clear, with only a few snow 
flurries reported moving southward over 
Iowa. Next, I check the wind speeds 
and direction in the area we'll be flying 
over. Now, armed with the knowledge 
of the weather conditions enroute, I 
hurry over to the university operations 
ofice, where I find my instructor and 
one of the students checking over their 
charts as they wait for the late comers. 
We briefly discuss our individual inter- 
pretations of the weather and the fourth 
member of our crew arrives a few min- 
utes later. A coin-flipping sessions en- 
sues to see who flies which leg of the 
trip. I get the first one,-and begin mak- 
ing my final plans. Our plane is a trim, 
blue and white Piper Tri-Pacer, a four 
place job which will cruise at about 
one hundred fifteen miles an hour. We 
go out and check it over and then down 
a last minute cup of coffee. At last we 
are ready to leave. The instructor and 
I strap ourselves in front, and the other 
two students are in back. I prime the 
engine three shots, holler “clear!”, and 
press the start button. The engine turns 
over slowly a couple of times, coughs, 
and then roars into life. A quick check 
of the oil pressure gauge and the am- 
meter indicate all is well, and I call 
(Continued on Page 56) 
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Champaign ground control on the radio, 
and ask for taxi instructions. The radio 
squawks back loud and clear telling me 
what runway to use, the surface wind 
speed and direction, barometric pressure, 
and the time, and I taxi out to the run 
way. I make my engine run up, check 
the magnetoes, carburetor heat, instru- 
ments, and tune the radio to Champaign 
tower and tell them I’m ready for take 
off. The black box squawks back 
“cleared for take off,’ and I push the 
throttle forward and head down the 
runway. We gather speed slowly at first, 
but in a few seconds, are whizzing along 
the runway at sixty miles an hour, and 
I begin to pull back on the wheel. 
Gracefully we rise into the air and we 
climb up into the blue, cloud dotted 
sky. I climb to four thousand flve hun- 
dred feet, level off, and head out on my 
course, which I hope will lead us to 
Springfield. As soon as the airplane is 
leveled off and headed in the right di- 
rection, I begin checking time and dis- 
tances on my chart. I suddenly realize 
that I forgot to check the time when 
we got off the ground, and I sheepish- 
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The interior of our Piper Tri-Pacer 


ly inquire if my instructor remembers 
when we took off. Now, to the casual 
observer, ten or fifteen minutes might 
not seem like much time, but at one 
one hundred fifteen miles an hour it 
can mean a distance of twenty or thirty 
miles, and that might mean the differ- 
ence of landing at an airport or in a 
corn field should bad weather force you 
to change your original course. I get 
the time, and begin cross checking my 
chart with the ground to determine how 
fast we are traveling over the ground 
and to keep on course. I am _ thought- 
fully looking at the chart when my in- 
structor asks if I intend to fly with one 
wing low all the time and I can get to 
Springfield by heading towards Peoria. 
A quick look at the wings, the direc- 
tional gyro and the compass informs me 
that I’m not exactly pointed where I 
should be, and I make corrections to put 
us back on course. After many similar 
occurrences my thick skull finally trans- 
mits the information that I have to be 
constantly shifting my gaze from the 
ground to the flight instruments, to the 
chart, and not to concentrate my atten- 


tion on one particular thing for any 
length of time. Every so often I have to 
respond immediately to question “Where 
are we?” I point to the chart and indi- 
cate our position. “Very good, youre 
only about ten miles on the other side 
of that town,” admonishes my instruc- 
tor. It isn’t long before I realize that 
this isn’t going to be just a pleasure trip, 
but that I’m doing a lot of work. I am 
busily keeping track of railroads, major 
highways, small towns, rivers, and other 
prominent terrain features as I attempt 
to keep the plane headed for Spring- 
field. After flying about an hour, I’m a 
little puzzled as to why I have to apply 
so much pressure to keep the wings 
level, when it finally occurs to me that 
if I would turn the fuel tank selector 
from the right tank to the left one, that 
I might equalize the weight by burning 
some gas out of the left tank. As if it 
isn’t enough to keep track of where I’m 
going, our ground speed, and flight in- 
struments, I have to remember that the 
most important thing is to watch for 
other airplanes. However, during the 
(Continued on Page 66) 


THE TECHNOGRAPH 


WORK WITH DUPONT THIS SUMMER 


FEBRUARY, 1961 


WANT INTERESTING WORK? 
WANT TO LEARN AS YOU EARN? 


Here’s a chance to put theory to practice... to appraise what you have 
learned in relation to what industry requires on the job. You'll get a 
better idea of where you can go in your chosen field...and perhaps 
the route to take after graduation. 


If you’re a junior, senior, or graduate student of chemical or 
mechanical engineering, or chemistry, you may be given a regular plant 
or laboratory assignment, important and challenging work, keyed to 
your education to date. You'll get the same personal, interested training 
as our permanent employees. 

A summer job with Du Pont can be an important step toward a 
good job with us after college. You learn about us and what kind of 
company we are. We learn about you. 

Jobs for students are limited, of course, so write soon to Du Pont, 
Room 2430-2 Nemours Building, Wilmington 98, Delaware. 

(There are some jobs, too, for freshmen and sophomores, as lab 
assistants and vacation relief operators. They should apply direct to the 
Du Pont laboratory or plant of their choice.) 
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FEBRUARY, 1961 


Our pretty pin-up this month is Miss Mary Jean Hewitt, a freshman in 
L.A.S. Although she is from Hillsboro, Illinois, she claims she has no southern 
accent. This blue-eyed, blonde Technocutie stands 5’-5” tall and measures 
35-23-35. Here at school she is a pledge at Delta Gamma and is a pom-pom 
girl for the University. She likes to swim and also owns her own horse. She has 


no particular plans for the future—you engineers may be able to change that. 
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Koppers 


moves into 


new 


research center 


FEBRUARY, 1961 


Right now, Koppers research scientists are moving into this new $8 million 
research center located in Monroeville, Pa., a suburban area of Pittsburgh. 


This move is typical of Koppers growing emphasis on an aggres- 
sive research and development program, in exploratory and 
applied research, to discover new products and to improve and 
find new uses for existing ones. Koppers research is identified 
with a variety of products, including plastics, coal-tar derivatives, 
wood preservatives, fine chemicals and dyestuffs. 


The Exploratory Section of our Research Department enjoys 
compiete academic freedom for the analysis and investigation 
of new ideas and concepts in fields such as polymer chemistry, 
general organic chemistry, catalysis, and organometallics. 


Koppers Research Department provides opportunities for re- 
search assignments in organic, physical, analytical, and polymer 
chemistry. Scientists will be associated with either the Explora- 
tory or Applied Researches Sections, or the Analytical or 
Physical Chemistry Laboratories, as warranted by the interests 
and achievements of the individual. 


Learn about the opportunities for you at Koppers and at our new Research 
Center, where research-minded graduates are offered an ideal atmosphere for 
progressive development. Write the Personnel Manager, Research Department, 
Koppers Company, Inc., Monroeville, Pennsylvania. 
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The industry that serves all industry 
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If you are about to decide on your 
future employment and are grad- 
uating with outstanding scholastic 
achievement in engineering or the 
physical sciences . . . the Sandia 
Corporation would like to arrange 
an interview with you. 


At Sandia, you would work in re- 
search, design and development, or 
engineering. Our scientists and en- 
gineers are engaged in projects in 
the fields of solid state physics, 
plasma physics, materials research, 
explosives technology, pulse pheno- 
mena and radiation damage. 


You would work in a modern well- 
equipped $60 million laboratory and 
be associated with some of this na- 
tion’s outstanding technical per- 
sonnel. You would receive liberal 


IS YOUR 


F UTURE 


WORTH A 
20 MINUTE | 


INTERVIEW? 


benefits which, in addition to in- 
surance, retirement and vacation, 
include an opportunity for continu- 
ing your graduate studies. 


You would be employed in sunny, 
dry Albuquerque, a Southwestern 
cultural center of over 200,000, or 
in our laboratory at Livermore, Cal- 
ifornia, with all the advantages of 
the San Francisco Bay area. 


OPENINGS AT SANDIA 

At all Degree Levels 

Electrical and Mechanical Engineers 
At MS and PhD Levels 


Chemical Engineers 
Ceramicists 
Ceramic Engineers 
Physicists 
Metallurgists 


Metallurgical Engineers 
Industrial Engineers * 
Mathematicians 

Statisticians 

Physical Chemists 

Engineering Physicists 
Aeronautical Engineers 

Sandia Corporation is a member of 
the Bell System whose team of re- 
cruiters will be on your campus 
soon. For dates and appointment 
for interview, see your College 
Placement Officer now. 


SAN DIA 


CORPORATION 


ALBUQUERQUE, NEW MEXICO 
LIVERMORE, CALIFORNIA 
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THE NEW COLOSSUS 


In our modern world we have wit- 
nessed and will witness many marvels of 
engineering. An excellent example of 
what we have witnessed is the recent 
bridging of the Straits of Mackinac; but 
in the near future we may see the com- 
pletion of an idea that will make the 
Colossus of Mackinac look like Tom 
Thumb in comparison. This “New Co- 
lossus” although many times longer than 
the Mackinac Bridge will not be as 
readily visible. Instead of standing ma- 
jestically for all to see, it will lie hidden 
in 32 miles of chalk beneath the Straits 
of Dover. 


The idea of tunneling the English 
Channel is not a new one; it was first 
presented by Roger Mathieu, a French 
engineer, to Napoleon in 1802. Since 
that time it has been kicked around by 
the British and French governments 
more times than a soccer-ball. 


Between 1833 and 1839, Thomé de 
Gamond and Stir Hawkshaw, working 
independently but comparing their re- 
sults, presented the first practical plans 
for a tunnel,“and in 1867 and 1869 
they published plans for a tunnel. 


In spite of the differences of opinion, 
their results prompted action and in 
1872 the Channel Tunnel Contpany 
Limited and in 1875 the Société Conces- 
sionaire Du Chemin De Fer Sous-Marin 
were formed. These companies started 
tunneling in 1881 and both tunnels ex- 
tended a mile under the Channel before 
the British government for military de- 
fense reasons ordered the British ¢com- 
pany to stop tunneling in 1883. The 
idea popped-up many times in the fol- 
lowing years, but only two have been 
of major importance. 


Shortly after World War I, the idea 
became widely discussed and support 
began to grow, but a vote of 179 to 
172 in the British House of Commons 
killed the idea again. 


Today, the idea is again gaining 
strength and support, and in 1955 when 
British Prime Minister Harold Macmil- 
lan was the British Minister of Defense, 
he acknowledged that modern weapons 
and aircraft invalidated the strategic ob- 
jections of the past. 
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By Leon Stremlau ‘61 


On July 26, 1957, The Channel 
Tunnel Study Group was formed, and 
its aim, according to its report of March 


28, 1960, has been, 


“to carry out joint studies of the 
conditions in which it would be pos- 
sible to build and operate a sub- 
marine tunnel for rail and/or road 
trafic, connecting British territory 
with that of Continental Europe.” 
This Group was formed by four com- 
panies: the two original tunnel com- 
panies of the 1870's, the Compagnie 
Financiere De Suez, and Technical 
Studies Inc., of New York. 


On March 31, 1960, the Group pre- 
sented the results of its studies to the 
British and French governments. 

As you can imagine, a project of this 
size required a great deal of study, and 
the Channel Tunnel Study Group met 
the challenge and took on-the-spot 
studies for two and one-half years, and, 
thus, produced the most thorough study 
of the English Channel ever made. 


In making its studies, the Group first 
attempted to get a general picture of 
the structure of the Channel bed 
(Upper Chalk, Middle Chalk, Lower 
Chalk, Glauconitic Marl, and Gault) 
and in particular the dip of the chalk 
formations, and then to map as ac- 
curately as possible the outcrops of the 
Lower Chalk. Finally, it was necessary 
to check the interpretation of the inter- 
faces between the Lower Chalk, Glau- 
conitic Marl, and Gault. 

In order to accomplish all of these 
objectives, a series of tests was con- 
ducted. 

During the first test a series of eight, 
41% in, dia., boreholes was sunk into 
the Channel bed at various points across 
the Straits, and cores from the Lower 
Chalk, Glauconitic Marl, and Gault 
were taken and sealed to preserve their 
moisture until studies could be made on 
them at a later time. 

Once these boreholes were made, two 
“In-Situ” tests were run. The first was 
as electrical logging of the boreholes by 
means of a Schlumberger Portable Elec- 
trical porosity of the Chalk and Gault. 
After the logging tests were finished, 


“Pumping-In” permeability tests were 
also conducted. This type of test consist- 
ed of placing two pneumatic packers at 
predetermined levels in the boreholes 
and inflating the packers to seal a sec- 
tion of the borehole. Then water was 
pumped into the borehole between the 
packers, and the quantity of water ac- 
cepted by the chalk in the section under 
test was measured. The results gave an 
indication of the permeability of the 
chalk at different levels in the bore- 
holes. 


The second of the main tests was the 
studying of 393 samples of the sea bed. 
The samples were obtained by use of a 
700 1b. gravity sampler which was al- 
lowed to fall freely to the sea bed. 
These samples, 12 to 20 in. long, along 
with the borehole cores were sent to 
Imperial College in London for examin- 
ation and tests. 


The third of the main tests was aimed 
at obtaining the law of the strata in the 
Channel bed. This was accomplished by 
use of a Continuous Cratification Re- 
corder or Sparker as it is sometimes 
called. The sparker procedure is basical- 
ly a type of seimic reflection survey in 
which electric discharges of 12,000 volts 
are fired at a rate of 4/sec. from a 
sparker unit which is towed, along with 
a hydrophone, behind a launch. The dis- 
charge is under water and causes the 
breakdown of the water into H, and 
O, bubbles. The collapsing of these bub- 
bles causes a continuous series of energy 
impulses which penetrate the sea bed to 
a certain level, reflect off the strata, and 
are picked up by the hydrophone which 
is towed about 20 ft. opposite the spark- 
er. From the time difference in signal 
reception and knowing the types ma- 
terial being sounded, the depth of vari- 
ous strata can be mapped. 


With the results of all these investiga- 
tion and tests the Study Group has been 
able to draw some important conclu- 
sions: 

1. They confirmed the conclusions of 
the 1875 and 1876 studies regarding the 
continuity of the Lower Chalk. 

2. They showed the Lower Chalk to 

(Continued on Page 65) 


63 


2s 3 


64 


Facts about chemical job 
assignments that can 
influence your future career 


Do you know the number of different kinds of jobs in the 
chemical business? It’s one of the biggest factors favoring 
a career in chemistry! Chemists and chemical engineers 
may find their spots in research, development, analysis, test- 
ing, production, technical service, management, or sales. 


Nowhere is this more true than at Allied Chemical, maker of 
more than 3,000 diversified products—chemicals, plastics, 
fibers and building materials—in over 100 plants through- 
out the country. And Allied makes every effort to see that 
new employees find the kind of work that matches their 
talents .. . that suits them best and interests them most. 


Ask our interviewer about career opportunities at Allied 
when he next visits your campus. Your placement office can 
give you the date and supply you with a copy of ‘Your 
Future in Allied Chemical.’’ Allied Chemical Corporation, 
Dept. 261-R3, 61 Broadway, New York 6, N. Y. 


llied DIVISIONS: 


BARRETT * GENERAL CHEMICAL 
INTERNATIONAL ¢ NATIONAL ANILINE 
NITROGEN ¢ PLASTICS AND 
COAL CHEMICALS * SEMET-SOLVAY 
SOLVAY PROCESS 
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BASIC TO AMERICA’S PROGRESS 
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Vary in thickness from 262 ft. on the 
English side to 213 ft. on the French 
side of the Channel. 


3. They identified three pockets of 
gravel and some unfilled gulleys as well 
as slight faults oriented parallel to the 
line of a possible tunnel; but they found 
no faults crossing this alignment at 
right angles. 

4. They feel from the survey that 
water seepage should be within the nor- 
mal limits of engineering work, and in- 
jection treatment with cement should be 
sufficient to deal with it. 


5. They also feel the physical and me- 
chanical characteristics of the Lower 
Chalk are particularly favorable for use 
of moles boring to the full diameter. 


6. They have thus definitely estab- 
lished that there will be no major dif- 
ficulty in driving a tunnel through the 
Lower Chalk provided that it is bored 
in the lower part of this stratim at a 
suitable distance above the Gault. 


7. As a result of these investigations, 
the Group thinks it is fair to conclude 
that the “geological risk”’ of working in 
the Lower Chalk is slight, but more de- 
tailed prospecting would have to be 
carried out in the line of the route 
chosen in the course of the preparatory 
work on the project. 

When the Study Group presented its 
findings to the British and French Gov- 
ernments on March 31, 1960, they also 
presented plans for six possible tunnels 
and a possible bridge. 

According to the Group, the most 
feasible plan is to tunnel the Channel 
with a bored, railway tunnel in the 
lower Chalk. 

This plan provides for two main 
tubes 97 ft. apart each having an in- 
side diameter of 21 ft.-4 in. These tubes 
would have four cross-overs, one at each 
coast and one seven miles off each coast, 
so that sections could be closed for re- 
pair and maintenance without stopping 
service. 

The tunnels would be bored with 
moles having 23 ft.-10 in. dia. heads, 
which mount tungsten - carbide teeth. 
Based on bore samples of the sub-Chan- 
nel chalk, it is estimated that the moles 
can advance at a rate of 1475 ft./ 
month; therefore, with four machines 
advancing simultaneously from each por- 
tal, it would take less than five years to 
bore both tubes. 

Two advantages which make this pos- 
sible are the chalk is strong enough to 
support itself and is all but impermeable 
to water. As a result, there will be no 
need for the compressed air, tunneling 
shields, and laborious drilling and blast- 
ing procedures of traditional underwater 
tunneling. 

In this tunneling procedure a 10 ft.- 
10 in. service passage will be bored a 
certain distance ahead of the main 
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BORED TUNNEL 


COST COMPARISON 


24 ft. Rail $305,000,000 1,800 veh/hr 
36 ft. Road 360,000,000 750 veh/hr 
39 ft. 4 in. Road 425,000,000 1,500 veh/hr 
IMMERSED TUBE 

45 te ICO}, iva, IReena 310,000,000 1,800 veh/hr 
36 ft. Road 295,000,000 750 veh/hr 
39 ft. 4 in. Road 320,000,000 1,500 veh/hr 
66 ft. 10 in. combined 560,000,000 

BRIDGE 500,000,000 


tubes. This passage will be _ slightly 
lower and between the main tubes. The 
designers plan to use the service tunnel 
as an aid to construction, maintenance, 
and drainage. They plan to remove the 
rock taken from the main tubes by pul- 
verizing it and flushing it out through 
pipelines in the service tunnel. 


Once the main tubes have been bored 
they will be lined with 15 in, of con- 
crete to provide a smooth surface and 
seal the tunnel further against seepage. 
Then a single rail line will be laid and 
a 25,000 volt catenery will be hung 
from the roof to provide for the electric 
trains to be used in the tunnel. 


It was decided to use electric trains 
rather than motor vehicles because the 
trains will not cause the exhaust prob- 
lems that belching, internal combustion 
engines would. This means that with 
only the passengers consuming oxygen 
the safety limit of two parts carbon 
monoxide per 10,000 parts of air could 
be met without the use of fans housed 
in artificial islands located at points in 
the Channel. The designers expect that 
the fans at each end and at the coast 
line along with the high speed trains, 
acting like pistons in a cylinder, will 
circulate enough fresh air. 

The shape of the system will be in 
the form of a “W” with the tubes 
sloping downward from mid-channel to 
the bottoms of vertical access shafts on 
each coast. These shafts will house serv- 
ice elevators, ventilating ducts, and pipes 
for pumping seeping water. 

The electric trains will be designed 
to carry 300 cars or trucks (13’ — 9” 
mox. ht.) per train, or 1,800 vehicles 
and their 4,200 passengers per hour each 
way at speeds about 60 mph through 
the 32 miles of tunnel, 23 of which will 
be beneath the Straits of Dover. 

By use of the tunnel, long distance 
passenger and freight trains would be 
able to run on a direct schedule from 
London to Paris in 4 hr. 20 min. 

The costs for the use of the tunnel 
will be very reasonable. The expected 
toll for a car and driver will be $16.24, 
a reduction of 30% over the ferry cost; 
the additional passenger rate would be 
$4.48, a reduction of 5% over ferry 


rate. These monetary savings are in 
addition to the 3 hr. and 30 min. saved 
in transit time. It is interesting to note 
that even with these low charges the 
tunnel could pay for itself in 35 years. 


In addition to the bored rail tunnel, 
the Group also presented plans for two 
bored road tunnels of 36 feet and 39 ft. 
4 in. diameters, and four immersed 
tubes (45 ft. dia. rail, 36 ft. dia. road, 
39 ft. 4 in. dia. road, and 66 ft. 10 in. 
combined road and rail tunnel.) They 
also presented plans for a cross-Chan- 
nel bridge. 

The bridge is to have 143 piers which 
will be 740 ft. apart with the exception 
of two pair of wider navigation open- 
ings in the sea lanes off the Varne 
Bank. The standard clearance above 
high water will be 175 ft. again with 
the exception of the shipping lanes 
where the clearance will be 230 ft. 

The bridge superstructure will be 
built of alternate cantilever and_ sus- 
pended span construction. The super- 
structure will be built on shore out of 
steel plates which will be formed into 
tubes and welded to outside diameters 
of 11 ft. 9 in. for chord members and 
6 ft. 6 in. for web members. 

The pre-fabbed superstructure, weigh- 
ing approximately 800,000 tons, will 
be floated out to the piers in sections 
on pontoons and set on the piers by 
the falling tide. 

By this time you are probably wonder- 
ing why the bored, rail tunnel is the 
best. Well, there are two main reasons. 
The first is construction methods, The 
Group feels that it would be too dif_h- 
cult to dredge the trench to lay the 
immersed tube in. The second is money. 
Only one of the plans is cheaper, but 
only by 10,000,000 and it will handle 
1/3 of the trafic. If the cheaper road 
tunnel was put into operation in 1965 
its capacity would have to be doubled 
shortly after 1980, but the rail tunnel 
would be able to absorb 70% more than 
the estimated 1980 peak traffic. (This 
calculation is based on 110  trains/day 
in each direction but the theoretical ca- 
pacity is 216 trains. 

Considering the earning power of the 
tunnels, the rail tunnel again far out- 
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weighs the road tunnel; the estimated 
1980 receipts are 59,000,000 for the 
rail tunnel but only 42,000,000 for the 


road tunnel. 


The bridge and the combined tube are 
not being given much thought because 
of the problem of financing them. 


In conclusion we must remember that 
no matter how much study is put into 
a project or how well it is designed, 
the go-ahead must wait for approval. 
So now the ‘“‘New Colossus” must wait 
for two approvals, either of which might 
not come. 


WHO, ME LOST? 
(Continued from Page 56) 


whole trip we did not see any except in 
the vicinity of airports. 

As we buzz merrily along, I suspect 
that my two fellow students are sleep- 
ing soundly in back shirking their duties. 
Everyone is supposed to keep track of 
where we are, since it is good experi- 
ence. We are nearing Springfield now, 
and I peer out into the distance, look- 
ing for a sign of the city. Soon it ap- 
pears off in the distance. About eight 
miles out from the airport, I call Capital 
control tower on the radio, give them 
my location, ask for landing instructions, 
and permission to make a touch and go 
landing. Since we did not need fuel 
and could check the latest weather by 
radio, we requested a touch and go 
landing which would still give us the 
experience of landing at an unfamiliar 
airport but not waste any time. The 
tower replies immediately, giving sur- 
face wind speed and direction, the run- 
way to use, and informs us of any other 
air traffic in the area. Soon we are over 
the airport and I begin my final ap- 
proach, and turn to line up on the run- 
way. My landing is a little rough, but 
not bad, and I then apply full power, 
take off and climb back up to four 
thousand five hundred feet. Again as 
soon as the airplane is leveled off I 
turn on my course to Quincy. I go 
through the same procedures on the 
route to Quincy as from Champaign, al- 
though I have improved somewhat. My 
first leg is over when we reach Quincy, 
and although I have enjoyed the trip, 
I’m only too happy to see the town loom 
up on the horizon. Soon we are at the 
airport and I make a little better land- 
ing this time. We make a full stop, 
refuel, check the weather for the rest 
of the trip, and sip more coffee. I have 
flown for about an hour and a half now, 
and I take a break for the next couple 
of hours to review and observe. Student 
number two takes over the controls and 
heads for Ottumwa. The plane starts 
bouncing around quite a bit now due to 
some rough air, and we have to slow 
down to avoid over stressing it. 
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I’m riding in back now and although 
I had hoped for a chance to catch a little 
shut-eye, I soon discover a rather un- 
friendly look from my instructor, and I 
decide that perhaps I had better keep 
track of where we are. To make it in- 
teresting, I assume that the pilot does 
not know where we are or where we 
are going and that I have to keep track 
of things. However, it turns out that 
he did know where he was going and 
soon we arrive at Ottumwa, make a 
touch and go landing, and head out for 
Des Moines. I will fly my last leg from 
Des Moines to Cedar Rapids, and since 
we don’t want to stay down long at. 
Des Moines, I begin planning my course 
in the air. However, upon landing at 
Des Moines, our stomachs are growling 
rather loudly and by majority vote we 
decide to head for the snack bar. Actual- 
ly, our instructor informed us that we 
were hungry and were going to eat here, 
and so we three students decided to stay 
too. The break does us all good though, 
as the combination of rough air and in- 
tense concentration have made us all a 
little weary. 


A half-hour later we are back in the 
air and headed for Cedar Rapids. I am 
holding a more accurate course now, 
keeping the airplane level, and since we 
have a tail wind, making a ground speed 
of better than one hundred twenty-five 
miles per hour. If I went straight to 
Cedar Rapids, I would not get my 
full three hours, therefore we take a 
side excursion over Iowa City, and then 
back to Cedar Rapids. After a third 
brief stop for refueling and coffee break, 
student number three fires up and we’re 
off for Moline. Forty-five minutes later 
we circle over the Quad City airport 
and turn north for Dubuque. Upon 
landing at Dubuque, we refuel, have 
another cup of coffee and take off for 


Rockford. 


It is getting dark rather rapidly now 
and soon we will be navigating at night. 
City lights are coming on in the distance, 
and one can see roving automobile lights 
on the highways below. A blue haze 
seems to engulf us, rising from the 
ground up, as we proceed east. Occa- 
sionally, the rotating green and white 
light of the airport beacon glides past; 
we push on towards Rockford. Dimly, 
at first, the skyline begins to glow as the 
city’s lights loom up on the horizon. We 
spot the rotating beacon that signifies 
the location of Greater Rockford Air- 
port, and peer out to locate the twin 
rows of white lights that illuminate the 
runway. As they appear before us we 
turn onto a direct line between the 
lights and begin our final descent. We 
settle smoothly, and taxi over to the 
fuel trucks at the Butler Aviation han- 
ger. We request refueling and again 
check the weather at Champaign. Soon 
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we are in the air again, headed for 
home, relying on the lights and shapes 
of towns and highways to guide us back 
to the twin cities. The route back to 
Champaign is an easy one, with several 
highways and many towns blinking up 
at us from the ground below. Finally 
the green and white rotating beacon of 
Chanute Air Force Base slips by, and 
the twin city area is before us. The pilot 
contacts Champaign Tower, gives our 
present location, and requests landing in- 
structions. Again we spy the twin rows 
of runway marking lights, the plane 
drops out of the night sky, and settles 
on the runway. We taxi over to the han- 
gar, shut the engine down and wearily 
climb out of the plane. Our instructor 
points out a lot of mistakes, but compli- 
ments us on not getting too far lost. I 
trudge on home, tired, but much wiser 
in the ways of navigation. 


MILITARY ENGINEERING 
Army Signal Corps 
(Continued from Page 53) 


This is but a small show of the capabili- 
ties of the many radio sets which are 
used in the military today. 


The Signal Corps can provide many 
communication through the 
use of a single radio set. A radio set as 
used in highly mobile operations may be 


channels 


employed to give as many as 192 tele- 
type channels at 12 voice channels. Twe 
facsimile channels or one television chan 
nel are also available over such a radio 
set. The range of these sets with relay 
stations is unlimited. 


The Engineering Open House dis- 
play also will have on show an ampli- 
tude modulation radio set. This is to 
show the similarity and versatility of 
such radio sets. The AM set on dis- 
play is also easily transportable in light 
vehicles. The set on display is also 
adaptable to voice and teletype trans- 
mission. There are many more power- 
ful radio sets which have around the 
world capabilities. 


Besides radios, the Signal Corps has 
many other fields of service. Photogra- 
phy, radar, and wire communications 
are examples of these. 


The Signal Corps is an old branch 
of the military having been established 
in 1860 and has much military tradi- 
tion. With its new techniques and high- 
ly mobile, highly reliable communica- 
tions, the Signal Corps has established 
itself as an essential element in the 
modern Army concept, becoming a most 
important combat arm. 
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PhD, MS, BS in EE 
PhD, MS in Physics and Mathematics 


—would you rather blaze trails in electronic 
communications theory or consolidate 
territory newly won? 


YOU CAN AIM YOUR CAREER IN E/THER DIRECTION 
AT STROMBERG-CARISON 


Division of General Dynamics 


-. where a group of outstanding scientists 
and engineers are conducting both theoretical 
and applied studies in many aspects of the 
science of communications 


While our broad concern at Stromberg-Carlson is in the acqui- 
sition, transmission, processing, storage and display of com- 
munications data, ancilliary investigations — often seemingly 
remote — are carried on to enhance our basic understanding 
of the communications field. 


TO THE ADVANCED DEGREE CANDIDATE this fre- 
quently offers the opportunity, upon completion of his studies, 
to continue theoretical investigations initiated in thesis 
preparation. 


TO THE MAN WHO HAS RECENTLY RECEIVED HIS 
BS, it provides varied career choices: to work directly with 
experts on research projects; to participate in advanced devel- 
opment engineering concerned with the solution of complex 
systems engineering and equipment problems; to undertake 
the design of specific hardware which may involve the first 
practical utilization of new knowledge. 


AT ALL LEVELS, the opportunities for professional growth 
are exceptional, not only through concentration on work in 
advanced areas but through continual contact with able men 
trained in other disciplines. Informal consultation between 
engineers, physicists, mathematicians, psychologists and lin- 
guists is available on a day to day basis. Further, with scien- 
tists it is the aim of Stromberg-Carlson’s technically-trained 
management to maintain the atmosphere of the academic 
world, encouraging discussion, publication of papers and par- 
ticipation in technical symposia. 


The list below indicates 
the range of work currently 
in progress. 


FIELDS OF RESEARCH ENDEAVOR 


Paramagnetic Resonance 
Thin Photoconductor Films 
Ferroelectricity 

Propagation and Coding 
Speech Analysis 

Bandwidth Compression 
Hydro-Acoustic Transducers 
Molecular Electronics 
Defect Solid State Physics 
Parametric Devices 

Tunnel Diode Logic 

Scatter Propagation Analysis 
Plasma Physics 


ADVANCED DEVELOPMENT & ENGINEERING 


ICBM Communications 

Electronic Switching 

Nuclear Instrumentation 
High-Speed Digital Data Communications 
Electronics Reconnaissance Systems 
Single Sideband Communications 
Synchronous Data Transmission 
ASW Techniques 

Machine Tool Automation 

Radio Data Links 

High Intensity Sound Generators 

Air Acoustics 

Shaped Beam Display Systems 


High-Speed Automatic Missile Check-Out Equipment 


Super-Speed Read-Out and Printing Equipment 
Electro Acoustics & Transducers 

Logic Systems 

Sound Systems 

RF Equipment 

Precision Hi-Fi Components 


For further information write to the College Relations Section, 
Engineering Personnel Department. 


STROMBERG -CARLSON 
a oivision ofr GENERAL DYNAMICS 


1450 North Goodman St., Rochester 3, New York 
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Hamilton Standard’s Electronics Department is currently 
developing the automatic stabilization system for Grumman 
Aircraft’s exciting hydrofoil boat. This all-aluminum, 80-ton 
test design is expected to reach speeds of 60 to 80 knots by 
means of reducing its drag through the automatically con- 
trolled “‘lift’’ of hydrofoils. For peak efficiency, the incidence 
of these foils must be continuously controlled so that the 
center of gravity will remain steady as wave height and 
direction of flow change. . . through every kind of sea. 

As you can see, the engineering requirements implicit in 
designing an automatic control system for such a craft 
created a variety of problems. Engineers had to consider 
automatic pitch stability augmentation during take-off, cruise 
and landing; manually adjustable trim control devices to 
allow the pilot to set desired trim in pitch attitude; pitch 
trim control from level to eight degrees bow-up and within 
+ .25 degrees of reference. In addition, the control, which 


MANUAL 
GAIN 
ADJUST 


AMPLIFIER 


t ACTUATOR 
COMPENSAT ION 


FLAP 


ITS TOES 


will require 115 + 10V RMS at 400 + 20 CPS, had to be 
designed so that open or short circuit failure of any one 
component would not put large reference voltages in circuit 
areas resulting in large control surface displacements. 

Making use of its experience acquired in engineering the 
Automatic Stabilization Equipment for helicopters such as 
Sikorsky’s S-61 the Electronics Department developed the 
lightweight, highly transistorized gear shown below incor- 
porating the latest state-of-the-art packaging and circuitry 
techniques. The block diagram on the left below shows the 
breakdown of the major parts of the system—amplifier and 
compensation, vertical gyro package and rate gyro. Space 
prevents detailed explanations of its operations but if you 
would like to work on similar challenging undertakings talk 
with our campus representative about your career aspira- 
tions. Write for your copy of our brochure, ENGINEERING 
FOR YOU AND YOUR FUTURE, to Mr. R. J. Harding. 


HAMILTON STANDARD DIVISION 
an organization dedicated to Shentfy and Engineering E\wellenve 


UNITED AIRCRAFT CORPORATION 
WINDSOR LOCKS, CONNECTICUT 
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RESISTANCE TO 
PUNISHMENT of 

any severe-service part 
increased hy designing 
it to he forged 


Upsetter, or horizontal forging machine 


Gear blanks for tractor and farm implement transmissions are designed to be 
upset-forged, usually with integral forged stub shafts. Forging gives these vital 
parts maximum resistance to gear-clashing shifts. Transmission life can 

be equal to equipment life when gears are FORGED. 


When you design with forgings right from the start, you take full advantage 
of the many benefits which only forgings offer: highest ratio of strength to weight 
. .. highest resistance to impact, shock, vibration, torsion . . . 
preferential orientation of flow lines in the forging to concentrate 
strength where required... absence of wasteful inclusions and voids. 


Forged parts start out as better metal . . . are made even better 
by the hammer blows or pressures of the forging process. Write 
for literature to help you design, specify, and procure forged parts. 


Drop Forging Association « Cleveland 13, Ohio 


Names of sponsoring companies on request to this magazine 
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Biggest thirst in the universe 


Each 6,000,000 pound thrust rocket ship now being planned for manned 
interplanetary exploration will gulp as much propellant as the entire capac- 
ity of a1/0 passenger DC-8 Jetliner in less than 4 seconds! It will consume 
1,140 tons in the rocket’s approximately 2 minutes of burning time. Required 
to carry this vast quantity of propellant will be tanks tall as 8 story buildings, 
strong enough to withstand tremendous G forces, yet of minimum weight. 
Douglas is especially qualified to build giant-sized space ships of this type 
because of familiarity with every structural and environmental problem 
involved. This has been gained through 18 years of experience in producing 
missile and space systems. We are seeking qualified engineers and scien- 
tists to aid us in these and other projects. Write to C. C. LaVene, Box 600-M, 
Douglas Aircraft Company, Santa Monica, California. 


Dr. Henry Ponsford, Chief, Structures Section, discusses valve and 
fuel flow requirements for space vehicles with DOUGLAS 
Donald W. Douglas, Jr., President of 


MISSILE AND SPACE SYSTEMS l MILITARY AIRCRAFT Mf DC-8 JETLINERS ll CARGO TRANSPORTS fl AIRCOMB® il GROUND SUPPORT EQUIPMENT 
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Wax Cuts Design Costs 


An electronics firm is cutting costs by 
modeling its experimential antenna de- 
signs in household parafin. Until engi- 
neers discovered parafin would work, 
the costs and time it took to test radical 
designs was so great that many designs 
which might have proved good were 
dropped as impractical. A sharp knife 
and a metal straight edge are the only 
tools required to make the models. 


FREE .. . Circular Slide Rule 
For Our Readers 


General Industrial Co. has started 
production on a handy Circular Slide 
Rule for engineers and for other plant 
and office executives. Any executive who 
must perform simple calculations will 
find this convenient, pocket-size calcula- 
tor extremely useful in his work. 

Operation of the rule is simple and 
the results are accurate. To multiply, 
divide and find proportions is easy and 
exceptionally fast with this convenient 
circular rule. Complete easy-to-follow 
instructions will be included with each 
slide rule. 

For your free Circular 
write on your business letterhead to 
General Industrial Co., 1788J Mont- 
rose Ave., Chicago 13, Illinois and be 
sure to mention the name of this maga- 
zine. To those of our readers who do 
not qualify as an engineer or other busi- 
ness executive to receive a free slide 
rule, General Industrial Co., will be 
pleased to send one for 50c. 


Slide Rule 
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Fine For Bath 

A take-it-anywhere telephone finally 
has been invented. A cordless phone 
which can be installed anywhere is 
about ready to go on the market. 


Robot Traffic Cop 


An automobile plant uses a plant-de- 
vised electronic scanner to sequence-fire 
24 welding units 320 times a second. If 
two welders were to fire simultaneouly, 
the consequent voltage drop might affect 
weld quality. The scanner makes sure 
each welding machine receives an inden- 
tical amount of electrical energy, there- 
by keeping weld quality constant. 


Cross-Linkage of Natural 
Rubber 

The physical properties of cross-linked 
rubber are being investigated at the Na- 
tional Bureau of Standards. The ran- 
dom chains of natural Bibber were ori- 
ented by rapid stretching at 80° C, and 
cross-linkage was effected in both ran- 
dom and oriented chains by exposure to 
gamma radiation. The same amount of 
radiation produced twice as much cross- 
linkage in oriented chains as it did in 
random chains. The isotropic length of 
cross-linked oriented chains was found 
to increase with increased cross-linkage 
while that of cross-linked random chains 
was unchanged. Cross-linking of random 
chains produced a large depression of 
the isotropic melting temperatue, where- 
as little change was noted for 
linked oriented chains. 


CTOSS- 


Westinghouse Building Mounts 
For Largest Solar Telescope 


Mounts for the world’s largest solar 
telescope are now being built in West- 
inghouse Electric Corporation shops at 
Sunnyvale, Calif., for installation at 
Kitt Peak National Observatory, 40 
miles southwest of Tucson, Ariz. When 
the telescope is put into operation, it 
will allow geophysicists to conduct spec- 
tographic analyses of the sun’s surface. 
Eruptions of fast moving gases, radia- 
tion, electro-magnetic forces and other 
phenomena that can be studied with 
the instrument will contribute valuable 


information to various scientific fields 
including atomic research, meteorology 
and communications. 
Information On Tape 

The American Society for Metals’ 


New Information Service is already an- 
swering the technical literature needs 
of fifty nationally known companies. 
Not only is it doing this with unprece- 
dented speed and economy, actual re- 
sults show that it provides ten times 
the amount of information that can be 
obtained by conventional — searching 
methods. 

Every metals article from more than 
900 of the world’s leading technical 
magazines is being abstrated and coded 
on electronic tape . . . Government re- 
ports, patents, books are included. Every 
week nearly 700 abstracts are added to 
this magnetic tape “‘library”—more than 
35,000 a year. 

You can subscribe to the use of this 
tape through Information Searching of 
ASM’s Documentation Service. 


Sewer TV 

Closed circuit TV is turning up 
everywhere, even in the sewers. A float- 
ing T'V camera can spot hard-to-find 
sewer leaks, saving municipalities hun- 
dreds of thousands of dollars in main- 
tenance costs. 


Warm Giant Fans 

The San Francisco Giants’ Candle- 
stick Park, when completed, will be the 
only heated ball park in the world. All 
reserved seat sections of the stadium 
will be warmed by hot water circulating 
through pipes under the concrete seats. 


Tank Battles Seas 
A World War II medium tank has 


lost its gun, gained a boom and joined 
the battle to save Delaware’s beaches 
from the sea. Stripped of turret and 
upper armor, the waterproofed Sher- 
man tank chassis carries a crane on its 
rear deck. It can operate in ocean tides 
up to 12 feet, driving pilings and plac- 
ing three to six-ton capstones used to 
halt beach erosion. 
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Furthermore, Collins is one of the nation’s leading growth companies, producing for both govern- 
ment and business. Commercial fields include airline and business aircraft communication and 
navigation equipment, data transmission, microwave, amateur radio, broadcast and ground com- 
munication equipment. Research, development and manufacturing facilities are located in Cedar 
Rapids, Dallas and Burbank. 


Collins likes engineers . . . 20% of its 13,000 employees are engineers. Collins is in the business, 
basically, of selling the products of their imaginative thinking. 


Collins would like to discuss your future with you. Write for the free booklet “A 
Career with Collins” and ask your placement Counselor when the Collins represent- 
ative will be on campus. 
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D302 PROGRAMS. 


THE DIVERSITY 


ENGINEER OR PHYSICIST. 


THESE ACTIVITIES INCLUDE: 


Polaris Guidance Development 
Army/Navy Computer Systems 
Space Ferry 

Fixed Array Antennas 

Fire Control Radar Systems 


OF ELECTRONICS # Command Control and 
ACTIVITY AT HUGHES PRO- 
VIDES AN IDEAL ENVIRON- 
MENT FOR THE GRADUATING 


Information Processing 
Micro-Electronics 
Linear Accelerators 
Gamma Rays 
Nuclear Fission 
Remote Handling Devices 
Photoconductive Materials 
Electroluminescence 
Solid State Display Devices 
Terminal Communications 
Line-of-Sight UHF and 
VHF Relay Systems 
Air Traffic Regulation and 
Landing System 
Pincushion Radar 
Logi-Scale General Purpose 


Pulsed Doppler Radar and Computer 
Anti-Submarine Warfare mw Radar Closed Loop Tester 
Naval Tactical Display Systems m Missile-Range Ship 


3-Dimensional Radar 
Air-to-Air Missiles 


w Space Propulsion Systems 
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Tunnel Diodes 

Infrared Devices 

Satellite Active Repeater 
Development 

Wide Band Scanning Antenna 
Feed Systems 

Microwave Antennas and 


Instrumentation 
Precision Trajectory 
Measurement System 
Space Vehicle Subsystems 
Telemetering Systems 
Radiation Sources, Detection, 
Handling Equipment and 
Effects Analysis 
Inertial Missile Guidance 
Systems 


Radomes mw Machine Tool Controls 
Guidance and Navigation gm Microwave Tubes 
Computers mw Transistors and Diodes 
Satellite Communication m@ Rectifiers 
Systems m Thermal and Magnetic Relays 
Satellite Reconnaissance Drone g@ Crystal Filters 
World-Wide Communications gw Digital Components and Devices 
Networks m Plasma Physics Research 


ELECTRICAL ENGINEERS AND PHYSICISTS 
B.S., M.S. and Ph.D. (June and Summer Graduates) 


Members of our staff will conduct 


CAMPUS INTERVIEWS 


February 28 and March 1, 1961 


Find out more about the wide range of programs, unique 
Professional Register, advanced educational programs and 
relocation allowances offered by Hughes. 

For interview appointment or informational literature consult 
your College Placement Director. Or write Hughes College 
Placement Office, P.O. Box 90515, Los Angeles 45, California. 


CREATING A NEW WORLD WITH ELECTRONICS 


Gate y aa : 
| i 
' HUGHES | 
Et ee ee 4 
HUGHES AIRCRAFT COMPANY > 


Culver City, El Segundo, Fullerton, 
Malibu, Newport Beach, Oceanside, 
Los Angeles, Calif.; Tucson, Arizona 
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Harley A. Cloud (BSEE, Penn State '58) is a group leader 
in the development of simulation testing equipment for a 
new solid state airborne computer which IBM is building 
for the Air Force. 


TRIPS THROUGH THE STRATOSPHERE 
WITHOUT LEAVING THE GROUND 


A computer will be the heart of the navigation and control 
systems for future aircraft designed to operate in the 
stratosphere. 


Such a computer is now being built by IBM for an advanced 
aircraft under development for the Air Force. Harley Cloud, 
an IBM engineer, is developing simulation equipment which 
will put the computer through its paces. His equipment 
will simulate the systems functions encountered by the 
250-ton aircraft at Mach 3, fourteen miles up, with poten- 
tial adversaries in wait. 


Without the airplane leaving the ground, his testing equip- 
ment will simulate such inputs to the computer as accelera- 
tion in the inertial system, velocity in the doppler radar, and 
air pressure in the air data subsystem. These simulation 
techniques will help protect lead time for the entire project. 


Responsibilities Are Large. As a group leader, he is direct: 
tng the design, laboratory breadboarding, electrical draft- 
ing, testing and evaluation of this ingenious equipment. 
It's a very responsible job for a man out of school less 
than three years. 


But age is no barrier to advancement in IBM. In the fast: 
moving world of data systems, it is ideas and the ability 
to do the job that count. And fresh new ideas and abilities 
are always welcomed at |BM—whether in development, re- 
search, manufacturing, or programming. 


If you feel you might be interested in one of these fields 
associated with data systems at IBM, you might discuss 
it with the IBM representative. Your placement office can 
make an appointment. Or you may write, outlining your 
background and interests, to: 


Manager, Technical Employment 
IBM Corporation, Dept. 893 
590 Madison Avenue 

New York 22, N. Y. 
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TV Use in Astronomy 

Television has helped an astronomer 
to record the light (picked-up by the 
University of Arizona 36-inch telescope ) 
issuing from the Globula Cluster M 15 
tens of thousands of years ago. Televi- 
sion is said to be more sensitive than a 
photographic plate by a factor of 50 to 
100—in other words, exposures have to 
be 50-to-100 times longer with pho- 
tography. Thus, television makes it pos- 
sible to take many more pictures. 


Woman's Influence 

The appeal of a safety director for 
a Milwaukee company to the wives of 
salesmen for cooperation in cutting 
down highway accidents produced dra- 
matic results. Accidents were cut in 
half, compared to little results from 
safety appeals directed to the salesmen. 


Radar May Free Oil 


Deep-penetration radar beams may 
provide the necessary heat to unlock oil 
reserves trapped in rock thousands of 
feet beneath the earth’s surface. An 
electronics firm is packaging 5,000 to 
10,000 watts of microwave power into 
a capsule six inches in diameter. Oil is 
expected to rise to the surface after the 
capsule—lowered down a_well-bore— 
provides heat needed to raise the temper- 
ature of molasses-like oil some 20 de- 
grees. 


So Small, Yet So Strong 


Science is edging in on the secrets of 
bacteria which enable these minute or- 
ganisms to survive temperatures of 20 
below zero (Fahrenheit) to 250 above, 
and to revive after years of dry dorm- 
ancy. 

These secrets are important to hu- 
mans—not to pack away specimens of 
dessicated humanity to revive in some 
future decade—but in food preserva- 
tion. A major world problem is bacterial 
spoilage of foods, whether dried, put 
into deep freeze, or subjected to high 
temperatures in the preservation process. 

Prof. H. Orin Halvorson, director} 
University of Illinois School of Life 
Sciences, discussed the bacterial secrets at 
a session of the American Association 
for Advancement of Sciences meeting. 

“The secret appears to lie,” he said, 
“in concentration of essential enzymes 
and substances which enable the organ- 
isms to stay alive with a minimum of 
nutrition. This concentration appears to 
be controlled by environment. 


Grown-Up Toys 

Every boy’s dream—a toy tank which 
runs and shoots by remote control—has 
solved an old Army training problem. 
The Army saves space and money by 
training tank platoons with toy tanks 
which attack each other with electric 
gunfire. 


“ERICK: 


<ERILK> REFRIGERATING 


ENGINEERS 


Have more than doubled the capacity of 
synthetic rubber reactors with an improved 
and patented cooling system—one of many 
Frick developments of vital interest to de- 
fense, to industry, and to business. 

When you take the Frick Graduate Training 
Course you enter a growth program, with ex- 
cellent pay and exceptional opportunities. 


Get full details today from your College 
Placement Office or from 


FRICK COMPANY 


ESTABLISHED 1853 
Waynesboro, Pennsylvania 
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A Tribute 


“From Theory to Practice in Soil 
Mechanics” is the title of a 425-page 
book published Sept. 29 by John Wiley 
& Sons, Inc., honoring Dr. Karl Ter- 
zahi, Winchester, Mass., Lecturer and 
Consultant in Civil Engineering at the 
the University of Illinois, 1945-60. 

The volume, containing selections 
from the writings of Terzaghi, with a 
bibliography and contributions on_ his 
life and achievements, was prepared by 
our co-workers in the field of soil me- 
chanics: Dr. Ralph B. Peck, Professor 
of Foundation Engineering, U. of I.; 
Dr. Lauritz Bjerrum, Director, Nor- 
wegian Geotechnical Institute; Dr. Ar- 
thur Casagrande, Professor of Soil Me- 
chanics and Foundation Engineering, 
Harvard University; and Dr. A. W. 
Skempton, Professor of Civil Engineer- 
ing, University of London. 

“Few men in a lifetime have exerted 
an influence on their profession to com- 
pare with that of Karl Terzaghi on 
Civil Engineering and Engineering Ge- 
ology,’ the four engineers who _ pre- 
pared the volume state in the preface. 
“Yet his writing and practice are so 
diverse, have covered so long a period, 
and have stemmed from so many coun- 
tries that the full scope of his career 
remains unrealized by even his closest 
associates. 


Glue Replaces Torch 


Put down that welding torch. Glued 
steel pipe is cheaper and holds up better 
in corrosive service than welded pipe. 


Fails Nose Test 


Their best friend didn’t tell them. 
Russian gasoline has been turned down 
by the island of Cyprus because of its 
bad smell. On occasion, motorists drove 
to their stations and asked to have the 
Russian gasoline pumped out of their 
tanks. 


Tiny Space Thermometers 


Tiny bead thermistors made of nickel 
oxide and other materials which are 
used to measure temperatures in space 
are so small that they can pass through 
the eye of a needle. 


Large Power User 


The electrical power used in one day 
at the rolling mill of the Huntington 
Alloy Products Division of Interna- 
tional Nickel at Huntington, West Vir- 
ginia, would supply the average home 
with electricity needs for more than a 
century. 


Early Exchange Medium 


Copper was used as a medium of ex- 
change by early civilizations because of 
its durability and ease of fabrication. 
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Interchangeable Heads for 


“a Engines 


Now available to petroleum industry 


* researchers for testing high octane ex- 
“@ perimental fuels is a 371 cu. in. V-8 


engine from General Motors Engineer- 
ing Staff. With interchangeable heads, 


Beit can operate at 10-1, 12-1 and 15-1 


compression ratios, and replaces a V-8 


} test engine of 287 cu. in. that GM Re- 
search Laboratories made available in 


1950 for cooperative engine-fuel testing 


‘@ with cylinder heads of 8,10 and 12-1 


‘i ratio. 
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Two Technical Advisory 
Committees Established 


Two new Technical Advisory Com- 
mittees have been established by the Na- 
tional Bureau of Standards, U. S. De- 
partment of Commerce, one on Calibra- 
tion and Measurement Services, and one 
on Engineering and Related Standards. 

The committees include leaders in 
specialized fields, drawn from industry. 
The purpose of the committees is to aid 
the Bureau in cooperating with industry 
in the fields of precision measurement, 
calibration, and standard practices. 


Don’t Try To Hide 


Gas bubbles and slag particles that 
once played hide-and-seek beneath the 
surface of hardened steel at inspection 
time are now easy prey for steel mill 
“detectives’ who hunt with modern 
ultrasonic equipment. 

Ultrasonic inspection of steel is not 
new but it has undergone recent im- 
provements to meet the nuclear and mis- 
sile industries’ demands for steel that is 
free from defects. 

Under extreme pressure the tiny gas 
bubbles and slag particules could cause 
failures in operating parts of finished 
products. 

Allegheny Ludlum Steel Corpora- 
tion’s Forging and Casting Division at 
Detroit is using the latest ultrasonic 
equipment. Most forging plants are not 
required to meet the high inspection 
standards imposed on much of Alle- 
gheny’s Ludlum’s production. 


Congratulations 
Dr. Wm. G. de Pierri is co-author 


of a U. S. patent covering a new petro- 
chemical, trichlorohexamethylbenzene. It 
was synthesized by him and a co-worker 
at the Baytown, Texas, research center 
of Humble Oil & Refining Company’s 
Humble Division. 

A research chemist, Dr. de Pierri is 
a member of the section that is engaged 
in polymer research. He holds the B.A. 
degree in chemistry from Vanderbilt 
University and the Ph.D. from Univer- 
versity of Illinois, in 1952 and 1957. 
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Advanced Nuclear Engineering 
At U. of I. 


Nuclear engineering at the University 
of Illinois “has come of age’? with ap- 
proval by the Board of Trustees for 
establishment of an advanced education- 
al program leading to the Doctor of 
Philosophy degree in this field. 

Action on the new program came two 
years after the University’s initiation of 
nuclear engineering at the master’s de- 
gree level. 

During that period 13 degrees have 
been awarded and_ physical facilities 
have come to include the Illinois TRI- 
GA nuclear reactor, three sub-critical 
assemblies, a heat transfer loop, a radio 
chemistry laboratory and a nuclear 
metallurgy laboratory. The reactor 
began operation last July. 

Prof. Ross J. Martin, chairman of 
the nuclear committee, said of the new 
degree, ““The program is based on as- 
sumption that nuclear engineering is a 
new field, building on existing engineer- 
ing disciplines and the physical sciences, 
and dealing with the applications of nu- 
clear reactions and radiations to engi- 
neering. 


You Need Some Luck 


Many of man’s greatest technological 
discoveries have occurred through 
chance. Even today, as side effects from 
their principal investigations, our  sci- 
entists occasionally uncover new ways to 
further our country’s scientific knowl- 
edge. 

This recently happened, on a smaller 
than earth-shaking scale, to two scien- 
tists at Illinois Institute of Technology. 
Dre FaeMondelfovand) Dim B:. E. 
Sundquist, working on an_ unrelated 
problem in metallurgy under a National 
Science Foundation grant, discovered 
that the generally accepted scientific ex- 
planation for silver iodide cloud seeding 
—known popularly as rainmaking— is 
not correct. 

Before water vapor floating in the 
atmosphere can precipitate, it must first 
be transformed into ice. The two IlIli- 
nois Tech scientists found that  rain- 
makers have been using the right sub- 
stance for this transformation, but for 
the wrong reason. 


Gallium Alloys for 
Low-Temperature Bonding 


The National Bureau of Standards 
has developed gallium alloys for the 
low-temperature bonding of wires to 
heat-sensitive electronic devices. “These 
alloys, which are soft when mixed at 
room temperature, resist temperatures 
vp e100 we CrrAtter hardening. It 
was also found that they could be used 
to “cold solder” certain ceramic and 
metallic surfaces. 


MOST 
IMPORTANT 
FACTORS 
am your 
working 
life 


The 6 most important factors 
in your working life are 

your 5 skilled fingers and 
your A.W.FABER-CASTELL 
#9000 Drawing Pencil. 


You may prefer LOCKTITE 
#9800SG Tel-A-Grade 
lead holder with CASTELL 
#9030 Drawing Leads. 


We are strictly impartial. 
You be the sole judge. In 
either case you will get 
graphite-saturated lines that 
won’t flake, feather or burn 
out—black, bold image 
density, crisply opaque for 
clean, sharp prints. 20 
rigidly controlled degrees, 
8B to 10H, each as precise as 
a machine tool. LOCKTITE 
Tel-A-Grade, with its finger- 
comforting grip, carries an 
ironclad 2-year guarantee 
from A.W.FABER-CASTELL. 
Pick up your selection at your 
college store today. 


| A.W.FABER-CASTELL 

Pencil Co., Inc., Newark 3, N. J. 
Now celebrating its 
200th birthday ww 
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DR. IVAN A. GETTING 


“To preserve our free institutions, it is 
absolutely essential that the United 
States find the most effective means of 
advancing the science and technology 
of space and also of applying them to 
military space systems. This is the mis- 
sion of Aerospace Corporation’? 

IvAN A. GETTING 

PRESIDENT 

AEROSPACE CORPORATION 


In accomplishing its mission, this non- 
profit public service organization per- 
forms the unique role of space systems 
architect. Aerospace Corporation pro- 
vides scientific and technical leadership 
to the science/industry team responsi- 
ble for developing complete space and 
ballistic missile systems on behalf of 
the United States Air Force. 


A new and vital force 


the 


functions 


of 


A\en OS PACE 


CHALMERS W. SHERWIN 


ALLEN F. DONOVAN 


JACK H, IRVING 


EDWARD J. BARLOW 


CORPORATION 


present genuine challenge to sctentists 


and engineers of demonstrated competence 


Specific responsibilities of the new 
corporation include advanced systems 
analysis, research and experimentation, 
initial systems engineering, and gen- 
eral technical supervision of new 
systems through their critical phases. 


The broad charter of Aerospace 
Corporation offers its scientists and 
engineers more than the usual scope 
for creative expression and significant 
achievement, within a stimulating 
atmosphere of dedication to the public 
interest. 


Aerospace Corporation scientists 
and engineers are already engaged ina 
wide variety of specific systems proj- 
ects and forward research programs, 
under the leadership of scientist/ 
administrators including corporation 
president Dr. Ivan A. Getting, senior 
vice president Allen EK Donovan, and 
vice presidents Edward J. Barlow, 
William W. Drake, Jr., Jack H. Irving, 
and Chalmers W. Sherwin. 


Immediate opportunities exist for MS 
and PhD candidates completing require- 
ments in engineering, physics, chemistry 
and mathematics, and interested in: 

* Theoretical physics 
* Experimental physics 
¢ Inertial guidance 
* Propulsion systems 
* Computer analysis’ 
* Applied aerodynamics 
* Space communications 
* Infrared engineering 
* Applied mathematics 
* High temperature chemistry 
* Microwaves 
Those qualified and experienced in 


these and related fields are urged to 
direct their resumes to: 


Mr. James M. Benning, Room 132 
P.O. Box 95081, Los Angeles 45, Calif. 


AEROSPACE CORPORATION 


engaged in accelerating the advancement of space science and technology 
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Will you be a name or will you be an indivi- 
dual? Your job choice will make the differ- 
ence. At Allis-Chalmers, training of new 
personnel is not an assembly-line process. 
Training, job assignments, promotions are 
gauged to your growth as an individual. 
Personal counseling is considered the key to 
your success ... various members of man- 
agement meet with you to help you tailor a 
training program in keeping with your back- 
ground, interests and future plans. 

Career opportunities exist with electrical 
and mechanical equipment serving a wide 
variety of industry. Check with your place- 
ment counselor for detailed information. For 
a personal copy of Bulletin 25B6085, ‘‘Where 
Do You Go From Here ?'’’ giving facts on our 
company and our training program, write 
Mr. C. M. Rawles, Manager, Recruitment and 
Placement, Graduate Training Department, 
Allis-Chalmers, Milwaukee 1, Wisconsin. 


Designers and producers of industrial systems; and 
manufacturers of compressors, crushers, earth movers, 
engines, kilns, motors and controls, nuclear reactors, 
pumps, steam and hydraulic turbines, switchgear, 
tractors, transformers, valves. A-1420 


ALLIS-CHALMERS 


72. 


Congratulations 

Two members of the Department of 
Civil Engineering have been elected of- 
ficers of the Great Lakes Region of the 
American Society of Photogrammetry. 

Dr. H. M. Karara, Assist. Prof., was 
elected Regional President, and Gordon 
Gracie, instructor, was chosen Secretary- 
Treasurer. Both men were installed dur- 
ing the Fall Technical Meeting of the 
Region held on Nov. 11, 1960, at Cleve- 
land, Ohio. 

Dr. Karara has also been appointed 
by the American Society of Photogram- 
metry as chairman of a special commit- 
tee on International Tests. This com- 
mittee will investigate and recommend 
to the national society how this country 
may participate more actively in inter- 
nationally organized experimental re- 
search in photogrammetry, particularly 
for the forthcoming Tenth Internation- 
Congress for Photogrammetry to be 
held in Lisbon, Portugal, in September 
1964. It is expected that the University 
of Illinois will be one of the centers 
working on the American research pro- 
gram in connection with the 1964 meet- 


ing. 


Talking Machines 

Machines may be talking soon. Japa- 
nese researchers are working on a com- 
puter which can receive and produce 
spoken language. 


EE’s Calculator 


A new, pocket-sized calculator, de- 
signed for engineers who must interpret 
or plot frequency response curves, 1s 
available from Hagan Chemicals & Con- 
trols, Inc. 

The “Frequency Response Calcula- 
tor’ eliminates the need for slide-rule 
computations or complex chart refer- 
ences when plotting a frequency response 
curve as a means of evaluating an am- 
plifier, controller, transducer, power 
positioner, or other control device. 

By using the Calculator, it is possible 
to rapidly convert the input-ouput rela- 
tion of a component into the decibels of 
attenuation or gain occurring at a given 
frequency, and thus determine one point 
on the frequency response characteristic 
curve. Thus, the Calculator eliminates 
the slide rule operation of determining 
the gain in 

db = 20 logi, (output) 


(input) 
In addition, the Calculator may be 
used to interpret frequency response 


curves. By taking any point off a fre- 
quency response curve, plotted in fre- 
quency versus gain in decibels, it is pos- 
sible to read the ratio of input to out- 
put. 

For instance, if a point on the fre- 
quency response curve indicates that the 
amplitude is minus 15 db at a specific 


frequency db is set on Scale E. Scale 
D would then show that the output am- 
plitude at the specified frequency would 
be 18% of the amplitude expected under 
low frequency conditions. In other 
words, if an instrument were subjected 
to a continually oscillating input signal, 
the output amplitude of the instrument 
at that particular frequency would be 
only 18% of that expected, if the input 
signal were changing very slowly. 

For more information on availability 
of the Frequency Response Calculator, 
write to Charles S. Cotton, Hagan 
Chemicals & Controls, Inc., Hagan Cen- 

r, Pittsburgh 30, Pa. 


~ 


Dr. Zartman Presents Thesis 


Dr. W. N. Zartman presented at the 
Washington, D.C., meeting of Ameri- 
can Institute of Chemical Engineers 
(12/4-7), the thesis for his Ph.D. de- 
gree at University of Michigan. It was 
entitled “Heat Transfer from Acounti- 
cally Resonating Gas Flames in a Cy- 
lindrical Burner.” 

Dr. Zartman also holds the M.S. de- 
gree from the University of Michigan, 
and the B.S. degree from University of 
Illinois. He was awarded the Bronze 
Tablet at the latter, and while attend- 
ing college was elected to Tau Beta Pi, 
Sigma Xi, Phi Lambda Upsilon, Phi 
Eta Sigma. He is a member of Ameri- 
can Institute of Chemical Engineers. 


80 


9:00 POST MELIDIEM 


BA Les OFM 


THE TECHNOGRAPH 


on outer space— 


—~youll find 
Photography 
at Work 


with you. 


From the time a scientist’s mind first 
sparks an idea for exploring space, 
photography gets to work with him. It 
savés countless hours in the drafting 
stage by reproducing engineers’ plans 
and drawings. It probes the content 
and structure of metals needed by 
photomicrography, photospectrography 
or x-ray diffraction. It checks the opera- 
tion of swift-moving parts with high- 
speed movies—records the flight of the 
device itself—and finally, pictures what 
it is in space the scientist went after in 
the first place. 


There’s hardly a field on which you 
can set your sights where photography 
does not play a part in producing a 
better product or in simplifying work 
and routine. It saves time and costs in 
research, in production, in sales and 
in office routine. 


So in whatever you plan to do, 
take full advantage of all of the ways 
photography can help. 


CAREERS WITH KODAK: 
With photography and photographic proc- 
esses becoming increasingly important in the 
business and industry of tomorrow, there 
are new and challenging opportunities at 
Kodak in research, engineering, electronics, 
design, sales, and production. 
If you are looking for such an interesting 
opportunity, write for information about 
ae : . careers with Kodak. Address: Business and 
U.S. Air Force I.C.B.M. “Titan” shown in the vertical test Technical Personnel Department, Eastman 
laboratory at the Martin Company, Denver, Colorado, Kodak Company, Rochester 4, N. Y. 
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f EASTMAN KODAK COMPANY 
Rochester 4, N.Y. 
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Q. Mr. Hill, what can | do to get the 
most out of my job interviews? 


A. You know, we have the same 
question. I would recommend that 
you have some information on what 
the company does and why you be- 
lieve you have a contribution to 
make. Looking over company in- 
formation in your placement office 
is helpful. Have in mind some of the 
things you would like to ask and try 
to anticipate questions that may 
refer to your specific interests. 


Q. What information do you try to get 
during your interviews? 


A. This is where we must fill in be- 
tween the lines of the personnel 
forms. I try to find out why partic- 
ular study programs have been fol- 
lowed, in order to learn basic motiva- 
tions. I also try to find particular 
abilities in fields of science, or math- 
ematics, or alternatively in the more 
practical courses, since these might 
not be apparent from personnel rec- 
ords. Throughout the interview we 
try to judge clarity of thinking since 
this also gives us some indication of 
ability and ultimate progress. One 
good way to judge a person, I find, 
is to ask myself: Would he be easy 
to work with and would I like to 
have him as my close associate? 


Q. What part do first impressions play 
in your evaluation of people? 


A. I think we all form a first im- 
pression when we meet anyone. 
Therefore, if a generally neat ap- 
pearance is presented, I think it 
helps. It would indicate that you 
considered this important to your- 
self and had some pride in the way 
the interviewer might size you up. 


Q. With only academic training as a 
background, how long will it be before 
I'll be handling responsible work? 


One of a series* 


Interview with General Electric’s 


W. Scott Hill 


Manager —Engineering Recruiting 


Qualities | Look For 


When Recruiting Engineers 


A. Not long at all. If a man joins a 
training program, or is placed direct- 
ly on an operating job, he gets 
assignments which let him work up 
to more responsible jobs. We are 
hiring people with definite consider- 
ation for their potential in either 
technical work or the management 
field, but their initial jobs will be 
important and responsible. 


Q. How will the fact that I’ve had to 
work hard in my engineering studies, 
with no time for a lot of outside activi- 
ties, affect my employment possibilities? 


A. You’re concerned, I’d guess, with 
all the talk of the quest for ‘‘well- 
rounded men.”’ We do look for this 
characteristic, but being president 
of the student council isn’t the only 
indication of this trait. Through 
talking with your professors, for 
example, we can determine who 
takes the active role in group proj- 
ects and gets along well with other 
students in the class. This can be 
equally important in our judgment. 


Q. How important are high scholastic 
grades in your decision to hire a man? 


A. At G.E. we must have men who 
are technically competent. Your 
grades give us a pretty good indica- 
tion of this and are also a measure 
of the way you have applied your- 
self. When we find someone whose 
grades are lower than might be ex- 
pected from his other characteristics, 
we look into it to find out if there 
are circumstances which may have 
contributed. 


Q. What consideration do you give work 
experience gained prior to graduation? 


A. Often a man with summer work 
experience in his chosen academic 


field has a much better idea of what 
he wants to do. This helps us decide 
where he would be most likely to 
succeed or where he should start his 
career. Many students have had to 
work hard during college or sum- 
mers, to support themselves. These 
men obviously have a motivating 
desire to become engineers that we 
find highly desirable. 


Q. Do you feel that a man must know 
exactly what he wants to do when he is 
being interviewed? 


A. No, I don’t. It is helpful if he 
has thought enough about his in- 
terests to be able to discuss some 
general directions he is considering. 
For example, he might know whether 
he wants product engineering work, 
or the marketing of technical prod- 
ucts, or the engineering associated 
with manufacturing. On G-E train- 
ing programs, rotating assignments 
are designed to help men find out 
more about their true interests be- 
fore they make their final choice. 


Q. How do military commitments affect 
your recruiting? 


A. Many young men today have 
military commitments when they 
graduate. We feel it is to their ad- 
vantage and ours to accept employ- 
ment after graduation and then ful- 
fill their obligations. We have a 
limited number of copies of a De- 
partment of Defense booklet de- 
scribing, in detail, the many ways in 
which the latter can be done. Just 
write to Engineering Personnel, 
Bldg. 36, 5th Floor, General Electric 
Company, Schenectady 5, N. Y. 959-8 


*LOOK FOR other interviews dis- 
cussing: @ Advancement in Large 


Companies e@ Salary e Personal 
Development. 
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